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Letter of Transmittal 


My pear Maviana Santis, 


TI enclose the report of the Scientific Man-power Committee. The report 
is in two parts. Part one is the Main Report of the Committee—our findings 
and recommendations—and part two is the Basic Report on the Survey and 
Assessment of the country’s requirements for and the resources of Scientific 
and Technical Man-power. 


It is hardly necessary for me to vefer here to any particular aspect of the 
problem of Scientific Man-power as our report is comprehensive in all respects 
and covers all the Terms of Reference. [I should, however, like to stress the 
significance of the report in the context of all-round national development. 
Standing on the threshold of a new era, India faces to-day, great trials, great 
duties and great rewards. The most precious of all the gains towards which 
we may hope to progress is in the development of our industries, agriculture, 
scientific research, transport, defence, medical and public health services, 
education and other lines of creative activity, which contribute to the strength 
and well-being of the country. In the trials and in the duties essential to that 
progress, the Scientists and Technologists of the country in their infinitely 
varied types, have to play their rightful part and bear their full share. Indeed 
theirs is a responsibility unequalled by that of any other section of the people. 
To have them to do so, it behoves the state to create the necessary scientific 
and technical capital in the coming years. 


We have examined the whole question of Scientific Man-power, its pre- 
sent and future in all its bearings and have to observe that the present position 
is anything but satisfactory. Such a state of affairs is doubly unfortunate at 
the present stage which might be considered crucial in the history of the 
country. IJfsteps are not taken with a sense of urgency to develop the training 
and research facilities on a scale commensurate with the needs of the country, 
the situation may well become past remedy. Indeed the education and the 
training of the Man-power required should be the sheet-anchor for every plan 
of national development. Iam to express the sincere hopes of the Committee 
that prompt action on the part of the Government would ensue on our re- 
commendations. 


(  ) 


T have to place on record the Committee’s high appreciation of the valu- 
able services rendered by Dr. S. R. Sen Gupta, Mr. L. 8. Chandrakant, Dr. 
P. Sheel and other officers of the Ministry of Education in the preparation of 
the reports. This has considerably facilitated the work of the Committee. It 
has been a pleasure and privilege to work with them and I consider it a 
great honour to have been called upon to guide the deliberations of the 
committee, 


With best regards, 
lam, 


Yours very sincerely, 


8. 8. BHATNAGAR. 


The Hon’ble Maulana Abul Kalam Azad, 
Minister for Education, 


New Deut, 


CHAPTER I 
introduction 


The Scientific Man-power Committee was set up by the Government of India in 
April, 1947, under the chairmanship of the late Sir Shafaat Ahmed Khan, as notified in « 
press communique issued on the 20th April, 1947. The present composition of the Com- 
mittee is as shown below :— 


(1) Dr. Shanti Swarup Bhatnigar, F.R.S., Secretary, Department of Scientiti: 
Research, Government ot India, New Delhi. (Chairman). 


(2) Dr. HomiJ. Bhabha, F.R.S., Director, Tata Institute of Fundamental 
Research, Bombay. 


(3) Dr. J. C. Ghosh, Director General of Industries and Supplies, Government 
of India, New Delhi. 


(4) Mr. Ram Ratan Gupta, Director-in-Chief, B. R. Industries, Kanpur. 


(5) Dr. K. A. Hamied, C/o Messrs. Cipla Ltd., Bombay. 

(6) Mr. Humayun Kabir, Joint Educational Adviser to the Government of Indis. 
New Delhi. 

(7) Mr. A. N. Khosla, 1.8... Chairman, Central Water-power, Irrigation and 
Navigation Commission, New Delhi. 

(8) Dr. K. 8. Krishnan, F.R.S., Director, National Physical Laboratory, Delhi. 


(9) Mrs. Hansa Mehta, Bombay. 


(10) Professor J. N. Mukhorjee, Director, Indian Agricultural Research Institute, 
New Dolhi. 

(11) Dr, Baini Prasad, Fishories Adviser to the Ministry of Agriculture: 
Government of India, New Delhi. 

(12) Dr. K. C. K. E. Raja, Diroctor-Genoral of Health Services, Government of 
India, New Delhi. 


(13) Dr. Birbal Sahni, F. R. §., Professor of Botany and Dean of the Faculty of 
Science, Lucknow University, Lucknow (Now Deceased). 


(14)* Wing Commander H. Singh, Technical Branch, Air Headquarters, 
New Delhi. 

(15)* Dr. R. 8. Thakur, Scientific Adviser to the Genera] Staff Branch, Ministry 
of Defence, Government cf India, New Delhi. 

(16) Dr. D.N. Wadia, Minerals adviser, Department of Scientific Researeh 
New Delhi. 

(17) Dr. S. R. Sen Gupta, formerly Deputy Educational Adviser (Techniva]) tu 
the Government of India, New Delhi. (Secretary). 


*W/Cdr. H. Singh and Dr. R, 8. Thakur, who wore the representagives of the Ministry of Dofonce have now 
been replaced by Dr. D. 8. Kothari and Mr. Raghunath Pershad of the same Ministry. 








Terms of Reference. 
The terms of reference to the Committee are ;— 


(1) To assess the requiroments for different grades of scientific and technical 
man-power taking a comprehensive view over a period of the noxt ten years 
of. the nools of Government (Civil and Defence), of teaching and rasearch 
and of industry, agriculture, transport, medicine and other fields dependent 
on the use of scieatific and technical man-power ; 


(2) To make reson nealitions regarding the action to be taken during the next 
five years to mast thess requirements, in particular with reforence to— 

(a) ths immodiate improvement and expansion of facilities for scientific and 
technical training in Indian universities and special institutions ; 


(b) training overseas in scientific and technical subjects ; 
(c) the promotion and development cf sciontific and technical research ; 
(d) the utilisation of scientific and technical man-power ; and 


ie) the maintenance of a rezister of sciontific and technical personnel to facili- 
tate their utilisation to the best.advantage.”’ 


Interim Report 


On the 7th July, 1947, the Government of India, requested the Chairman to let them 
have by the 5th August, 1947, at the latest an interim report based on available informa- 
tion, however inadequate, recommending measures which should be given the highest 
priority and initiated within six months in order to meet, to some extent, at least, the 
obvious shortage of scientific and tochnical personnel. A sub-committee consisting 
mainly of the local mombers of the Committee was accordingly appointed to formulate 
certain interim recommendations, prompt, action on which on the part of Government 
might relieve this shortage to some extent. The sub-committeo consisted of— 


Dr, Shanti Swarup Bhatnagar, F.R.S. (Chairman), 
Mr. A. N. Khosla, 

Dr. J. N. Mukherjee, 

Dr. K, C. K. E. Raja, 

Dr. J. N. Ray, 

Wing Commander H. Singh, 

Dr. D. N. Wadia, and 

Dr. 8S. R. Sen Gupta (Secretary) ; 


and had before it the following terms of reference :— 
“To advise the Government of India on measures which should be given the highest 
priority and initiated within the next six months in respect of— 


(a) the immediate improvement and expansion of facilities for scientific and techni- 
cal training in Indian universities and in special institutions ; and 


(b) the promotion and development vi scientific and industrial research, ”’ 
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The sub-committee held meetings on July 16th, 25th, 26th, 28th, and August 3rd, 
1947 ; prepared a report recommending acomprehensive programme for the immediate 
improvement and expansion of facilities for scientific and’ teghnical education, research 
and training ; and submitted it to Government pending its acceptanee by the main Com- 
mittee. This report was considered by the main committee at its mecting hyld on 
the 22nd and 23rd August, 1947, and wasaccepted asthe“ Interim Report ofthe Com- 
mittee.” It is gratifying to note that the Government have made provision for Rs, 
50 lakhs in 1949-50 budget for implementing some of the important recommenda- 
tions made in the Interim Report with special referonce to industrial training, intensive 
short term training in Chemical technology, expansion and development of research 
training facilities in Indian Universities and special institutions, etc. 


Collection of Data 


At its exploratory meeting held cn the 12th and 13th May, 1947, the Scientific Man- 
power Committee came to the conclusion that the available data on which to base the 
Committee’s work were inadequate and that a considorable amount of information, both 
qualitative and quantitative, had to be collected before the Committee eould begin its 
work, It was folt that the speedy collection, sifting and collation of such data was 
possible only if the Government could place.a few officers at the disposal of the Commit- 
tee for this purpose. The Government of India accordingly sanctioned ten posts of 
officers on Spocial Duty in July, 1947, and the fcllowing were appointed :—-- 





Date of Date of 
appoint- termine- 


Name of Officer 
ment tion of 











service | 
I. Me. L. S. Chandrakant of the Council of S¢ientific and Industrial Research. ‘ 23-7-47 3]-8-48 
2, Dr. B. L. Chona of the Indian Agricultural Research Institute ; , . 24-947 1-3-48 
3. Dr. D. C. Chopra of Lahore . ; z 17-9-47 3]1-8-48 
4, Mr. J. K. Ganju of Lucknow University ' 10-9-47 1-3-48 
5. Dr. K. 8. Narang of East Punjab University . : ‘ ; : 14-9-47 30-4-48 
6. Mr. 8. R. Nilkanth of Scindia Steam Navigation Co., Bombay. ‘ ‘ : 1-90-47  30-4-48 
7. Dr. T. 8. Sadasivan of Madras University . ; * ‘ : : + 26-9-47 1.5-43 
8. Mr. P. N. Sen Gupta of the Ministry of Education . . . . . - 4-10-0647  30-4-48 
9. Dr. P. Shee! of the Council of Sci ntific and Industrial Research : , ¢ 5-8-47 31-8-48 
10. Dr. V. B. Shukla of Nagpur University . . : . 23-9-47 90-4-48 








With the able assistance of these offivers and the willing and active co-operation 
genorally givon by Industry, Governm:n' Departmen‘s, and Educational Institutions, a 
fairly co npreheasive survey was carrie out and up-to-date data collected regarding the 
projet aad the projected activitios of J:dustry and of the various scientific and 
teshnical departmoats of Ceatral and Provincial Governments and States which have 
acceded to the Indian Union, as well a3 the facilities available in the country for scientific, 
teshndlozical, agricultural and medical educatioa ard training. It may, however, be 
mentionsd that some of the authoritios concornad have not bern able to furnish the re- 
quisite information and even repeatod personal calls and appe2ls have failed to produce 


any response from them. The information collected is, therefore, not so complete as it 


might otherwise havo heen. 


This survey was conducted by first of a'l issuing three different questionnaires de- 
signed by the Committee --one for Industries, one for* Government and Governmen: 
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sponsored Departments and one for Educational and Research Institutions. These are, 
reproduced as Annexures VII, VIII, and IX of this Report. Over 3,000 sets (2,450 to 
Industry, 310 to Government Departments and 290 to Educational and Research institu- 
tions) of these questionnaires were issued in addition to 15,000 copies of a question- 
naire for individuals (Annexure X). The issue of the questionnaires was followed by 
visits by the Officers on Special Duty to the industrial concerns, government depart- 
ments and educational institutions concerned. 


For the purpose of this survey, the country was divided into the following five 
ZONES :— 


(1) Northern Zone.--comprising East Punjab, Ajmer and Merwar, U. P. and 
Rajputana and Central Indian States. 

(2) Hastern Zone.—comprising Wost Bengal, Bihar, Orissa, Assam and Indian 
States falling within this region. 

(3) Southern Zone.—comprising Madras, Mysore, Travancore and Cochin. 

(4) Western Zone.-_comprising Bombay, C. P. & Berar and Kathiawar States. 

(5) Central Zone— comprising Delhi (Central Government Departments—- 
Head quarters). 


Each of the above five zones was-covered by two Officers on Special Duty who carried out 
a1 extensive tour of the zone contacting the rocipionts cf the questionnaire with a view 
to collecting the necessary data and discussing with them the various issues of importance 
bofore the Committee. Replies to questionnaires were furnished by 582 Industrial 
eoneerns, 224 Government Departments and 213 Educational and Research institutions 
‘4., 1019 establishments in all. The information thus collected and summarised by the 
()fficers on Special Duty was examined and vetted by the following gentlemen who were 
appointed to act as assessors :~ 

Mr. A. N. Khosla in respect of Engineering Science and Engineering Industry, 

Dr. K. 8. Krishnan in respect of Physics, Mathematics and Statistics, 

Dr. J.N. Mukherjee in respect of Agricultural Sciences, 

Dr. K. C. K. E. Raja in respect of Medical Sciences, 

Dr. J. N. Ray in respect of Chemistry and Chemical Industry, 

Prof. Birbal Sahni in respect of Biological Sciences, 


Dr. D. N. Wadia in respect of Geological Science and Mining Industry, 


a eee d \ Fisheries and Allied Sciences. 


For facility of analysis and study, the information thus collected was compiled in 
the form of separate anslytical statements in three different series, pertaining to In- 
dustries, Government and Government sponsored Departments and Educational and 
Research: Institutions respectively. 


The data about industrial concerns relate to— 
(a) the nature and lines of activity, 
(6) products of manufacture, their annual out put and value, 


(e) screntific and technical staff en>rloyed and their salaries, 
(4) available industrial training an ] sosearch facilities ; and 


(e) expansion and development projects contemplated for the next 5 or 10 year 
periods and.the eequirements for scientific and technical personnel, plant 
and machinery, etc., to carry oyt these projects. 
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The views of Industry on « number of issues, ¢.g.-— 


(¢) adequacy or otherwise of the basic training which the fresh recruits mav have 
undergone in educational institutions, 


(it) co-operative research, 
(iit) industrial training, 
(iv) training of Indian ‘echnical personnel, etc., 
have also been obtained and summarised. 
The data about Government and Government sponsored Departments rolate to - 
(a) the field and the scope of activities of the departments, 
(b) scientific and technical staff employed, 


(c) expansion and development projects for the noxt five and ten year periods and 
estimated requirements for scientific and technical persomael, 


(@) existing training facilities and possibilities of their improvement ; and 
(e) the subjects in which, and the number of persons for whom, training should be 
organised abroad. 
The views of Heads of Departments have also been obtained on questions such as— 
(i) drift or leakage of scientific talent, 
(s+) standardization of technical training, 
(112) status of scientific workers, 
(iv) co-ordination with other organizations, 
(v) new lines of manufacture that should be started in the country in the interests 


of national self-sufficiency and the requirements for technical personne). 
etc. 


The analytical statements on Educational and Research Institutions have been de- 
signed to give a clear picture of the facilities now available for scientific and technical 
education and research in all its espocts. 


Institution-wise these indicate : 
(a) courses of study provided ; 
(6) annual intake and out-turn ; 
(c) adequacy or otherwise of facilities in respect of staff, equipment, building, ete. 


(Z) annual income and its sources; and annual expenditure under various 
heads ; 

(e) special subjects of study or resoarch at the institution. Ines of rosoarch, and 
out 8’ aa:ling contributions ; 

(f) details of expansion and development projects contemplated by the institution 
for teaching and re.ewrch, consequential increase in intake and out-turn, 
and the requirements for staff, equipment, buildings and their financial 
implications. 


The views of the Heads of the Institutions and of the Professors on-- 


(i) drift and wastago of talent ; 
(ti) need for training abroad of Indian students and the subjects cr branehes in 
which such training should be organised ; and 


(tit) other issues of importance in the context of the imprevement of the scientific 
man-power resources of the country 
have also been obtained. 
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Report of Survey and Assessment —Basic Report 


On the basis of the information thus collocted and anxlysed, Part II of this report 
(hereafter referred to as the Basic report or the Survey Report) has been prepared by 
piecing together into one composite whole all available information, both qualitative as 
well as quantitative, and giving a comprehensive picture of our requirements for and our 
presout resources of scientific and technical man-power. Ta assessing the requiremonts for 
scientific and technical man-power, it has beon found necessary to study algo the Central 
and Provincial Governments’ reports on dovelopmont plans, especially those of the 
industrial panels. It may, however, be stated that while the responsibility for details 
and accuracy of the statements made in this basic report rests solely on the Secretary, 
the Committee as a whole are in genoral agreement, with the findings presented therein. 
Tho basic report forms the foundation 02 which the Committeo’s work mainly rests. 


The basic report is also presented in threo parts dealing with Industry, Government 
and Government-sponsored Departments, and Nducation and Research respectively. 


The part dealing with industries covers over 20 principal industrios—Heavy Chemi- 
cals, Pharmaceuticals, Fine Chemicals and drugs, Soaps, Oils and fats, Paints, Pigments 
and varnishes, Plastics, Sugar and Fermontation, Paper and Boards, Coment, Metallurgy, 
Mining, Fuel, Power and Carbonisution, Leather, Textilos, Engineering, ote. The pre- 
sent state of each of those industriesin the country has beon outlined in some detail and 
plans for development or expansion during the next five or ten year periods indicated. 


From a closo study of the conditions obtaining at presont in each industry in respect 
of the scientific and technical persounel employed, an attenpt has boon made to arrive at’ 
an approximato ratio betweer production.and personnel wherever possible, for different 
groups of products, each grow) consisting of products, the manufacture of which entails 
similar or closoly allied technical operations. "Lhis ratio indicates the number of person- 
nol required for the manufacture of a certain quantity ofa particular commodity and 
also gives an idoa cf the ‘Pattern of Hupleyment.,’ i.c., the types and categorics of person- 
no} required. On the basis of this ‘ Production to Personnel Ratio’ an assessmont has 
been made of the requirements for scientific and technical personnel for the various deve- 
lopment and expansion projects. Whero it hos not been possible to work ot this ratio 
either for want of data for a particular industry or owing to the no.1-exis‘ence of an 
industry in the country at present, the asscssment has been based on other factors such 
as the possible size of the industry, technical operations involved, conditions obtaining 
in similar industry in other countries. In the case of most of the engineering industries, 
the requirements for personnel have been worked out for production units of different 
sizes and the figures for medium sized economic units have been taken for purposes of 
calculation of the man-power requirement for the proposed future development of any one 
industry as a whole. 


Tt seems necessary to mention here that considerable uncertainty about the future 
industrial development prevailed in the country at the time of the survey and a large 
number of industrial concerns had not definitely formulated their development plan 
pending an announcement of the Government of India’s Industrial Policy.* In order, 
therefore, to present as true a picture as possible of the trend of industrial development 
in the country during the next 5 or 10 year periods, the basic report discusses in some 





*The Government of India have siftce announced their Tadustrial Poliev. 
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d>tail such of the development projects as were being contemplated by the existing con- 
cerns and also the development programme for industriesasrecommended by the Industri- 
al Panels set up by the Gow mmment of India, sometime ago. In the absence of other 
authentic information regarding the scope and lines of industrial development in the 
country in the years to come, reliance on the targets of production suggested by the 
industrial panels has been necessary in the context of the work of the Scientific Manpower 
Committee. Asa matter of fact, it has been observed that all the Industrial development 
plans, details in respect of which are available, follow closely the recommendations of the 
Panels and there is little doubt that the industrial development of the country as a whole 
will be essentially as envisaged inthe Panel reports, It is, however, realised that there 
might be some time lag in view of the prevailing uncertainties in the field of industrial 
enterprise. During the survey, details could be obtained onlyin respect of development 
plans of existing concerns and occasionally of those, which are expected to come into being, 
during the next five years. The latter are no less important since they form a substantial 
part of the envisaged fature industrial development of the country as a whole. The report 
also discusses in detail the training facilities available in the country in each industrial 
group and the extent to which training of Indian personnel abroad has to be arranged, in 
order to meet the requirements of industry. 


The second part of the report concerning Government and Government-sponsored 
Departments deals in detail with a large number. of scientific and technical activities of 
public utility carried on by Governments directly through the various Ministries or De- 
partments or organizations sponsored by them. These activities are grouped broadly 
under the following Heads :— 


(a) Communications including Posts and Telegraphs, Meteorology, Civil Aviation, 
(6) Rail, Road and Water Transport, 

(c) Mercantile Marine, 

(2) Port Trusts, 

(e) Highways, 

(f) Broadcasting, 

(g) Public Works and River Valley Projects, 
(h) Electricity, 

(i) Medical and Public Health, 

(j) Agriculture, 

(k) Mining and Geological Survey, 

(l) Education, 

(m) Industries, 

(n) Defence and 

(0) Scientific and Industrial Research, 


The present activities under these heads and the part assigned to scientific and 
technical personnel have been outlined in this report. The various plans contemplated 
for tho Cevelopment of these activities have béen briefly outlined and the requirements 
for scientific manpower indicated. In most cases the details of the requirements for 
personnel including their categories and types have been furnished by the departments 
concerned. Only in a few cases where the necessary information was not available, an 
estimate has been made on the basis of the lines of development, nature of work involved 

and other factors. Some of the Government and Government-sponsored Departments 
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havo facilities for the practical training of technical personnel and these have been des 
cribed in the report indicating the number of persons who can be trained. On the basis 
of information furnished by the departments regarding the need for the training of Indian 
personnel abroad, an estimate has also been made of the number and categories of person- 
nel, who are required to be sent abroad for training with a view to carrying out the various 
development projects. 


A comprehensive and co-ordinated picture of the prosent educational facilities in the 
country as well as the facilities available for research is presented in the third part of the 
basic report under four separate divisions, viz. 


(a) Engineering and Technology, 

(6) Scientific Education and Research, 

(c) Agricultural Education and Research, and 
(d) Medical Education and Research. 


An analysis has been given of the various courses of study or training offered in 
each institution, the annual intake and_outtiurn of students and the facilities available 
in respect of staff, equipment and accommodation. A review of the whole position is 
given zone-wise indicating prominently a picture of the training facilities available in 
each zone, of the special institutions and their activities, and of the details of research work 
carried out and other important matters. On the basis of the present outturn of trained 
personnel, an attempt has been made to make a forccast of the total number in the various 
categories of scientific and technical personnel, i.e., diploma holders, graduates, post- 
graduates etc., that is likely to pass out of the institutions during the next five years and 
be available for suitable employment. Details of research training facilities available 
in each zone have also been considered with a view to indicating in detail the number of 
research workers who might be trained in various branches of Science and Technology. 


The development and expansion projects of all educational and research institutions 
which can be put through if funds are made available have also been analysed as regards 
their main objectives, consequential increase in the intake and outturn of students, and 
financial implications. A consolidated statement showing the increase in the outturn 
of trained personnel of various categories and in various branches of science and techno- 
logy, consequent on the implementation of the development plans has also been incorpo- 
rated in this part of the report. 


The basic report also refers to a number of important issues, such as drift or leakage 
of talent, standardisation of training, shortage of teachers, equipment etc., and suggests 
measures for dealing with them on the basis of information collected by the officers, 


At its meeting held on the 20th August, 1948, the Scientific Manpower Committee 
considered the Report and decided that the part dealing with Government and Govern- 
ment-sponsored Departments be referred to the concerned Ministries of the Govern- 
ment for comments especially on the assessment of the requirements for man-power, It 
was also decided that the part dealing with Industries be referred to the Direc: creGeneral, 
Industries and Supplies for examination by the technical experts of his department. In 
the light of the suggestions/comments thus received from the various Ministries and the 
Director-General of Industries and Supplies, the Basic Report has been considerably 
revised and the factual data presented therein have been checked and confirmed. 
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The Ministry of Defence have for security and other reasons, not been able to supply 
detailed information as to their development plans and their scientific and technical man- 
power requirements, According tothemalarge part ofthe requirements of the Detence 
Services regarding technical personnel were met by recruitment at pre-University stage, 
the necessary technical training being provided at establishments maintained by the 
Defence Services, themselves ; also, the technical developments relatingto defence were 
intimately conditioned by the expansion of industry. The Ministry estimate that if the 
industrial development and expansions in educational and other spheres, as envisaged in 
the report, came about, then, as a rough estimate, the defence requirements will be from 
5 to 10 per cent. of the civil demand, for scientific manpower. 
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CHAPTER II 


Assessment of requirements for Scientific 
ard Technical Manpower 


1. Our terms of reference being somewhat wide and broad-based raise a large number 
of issues, directly or indirectly. Many of these seemingly diverse issues are basically 
inter-related and represent but various facets of one single problem, namely, the removal 
of the present shortage of scientific and technical man-power. However important these 
issues may appear to be individually, we have necessarily to consider all of them together 


as parts of the wider problem. 


Assessment of the requirements for Scientific and Technical Manpower. 


2. The first part of the Terms of Reference requires that. we assess “‘ the requirements 
for different grades of scientific and technical manpower, taking a comprehensive view over 
a period of the next ten years, of tle needs of Government (civil and defence) of teach- 
ing and research and of industry, agriculture, transport, medicine and other fields depen- 
dent on the use of scientific and technical manpower.” The number of subjects to be 
covered in the assessment being quite large, we have found it convenient to consider all 
national activity which requires scientific manpower under two principal groups, viz., 
‘Industries * aud ‘Government and Government-sponsored Departments’. Such a 
grouping has certain obvious advantages, especially in that it enables us to consider to- 
gether, closely allied activities requiring scientific manpower for industrial enterprises— 
whether privately organised or state-owned—require certain well-defined types of per- 
sonnel possessing varying degree of academic qualification and practical training. For 
convenience, agriculture, transport, medical and public health etc., have been considered 
under Government and Government-sponsored Departments since all these activities 
have a public utility value and are generally carried on by or sponsored by Government. 


Industries 


3. In all industrially advanced countries of the world Industry is by far the largest 
employer of scientific and technical manpower. The reverse is the case in India for 
obvious reasons and Government is at present the largest employer of Scientific Man- 
power. The pcsition will, however change as the country’s industries develop on an 
adequate scale. We have in this section endeavoured to assess the requirements for 
scientific and technical manpower of over 20 principal industries—Heavy Chemicals, 
Pharmaceuticals and Drugs, Soaps, Oils and Fats, Paints and Varnishes, Plastics, Sugar 
and Fermentation, Cement, Paper, Metallurgy, Mining, Fuel and Carbonisation, Textiles, 
Leather, Engineering ete. Facts and figures have often been marshalled to show that 
India is industrially backward. This is undoubtedly so, considered in the broadest 
sense and in comparison with the more progressive countries of the world. But as in 
the case of all generalisations there are exceptions to this statement also ; and the ex- 
ceptions in this case are many and important. In certain fields the industrial develop- 
ment has been considerable whereas in others much lee-way has yet to be made. The 
last Great, War gave great impetus to Indian Industries and the country now produces a 
considerable portion of her requirements for various consumer goods such as textiles, 
soaps, leather, paper, sugar and alcohol, paints and varnishes, drugs, rubber goods, 
hydrogenated oils, cement etc. Tron and steel are also being produced in considerable 
quantities. It is however true that in respect of some of these industries, the develop- 
ment has not been commensurate with ouv re pid!y growing needs nor with our potential 
resources for development, 


il 


. 4. The following figures furnished by the Indian Labour Gazette, February, 1949, 
relating to the employment of industrial labour in the country during 1947 may be of 
interest in this connection. 


Tanrie I 


Average daily number of factory workers in different industries during 1947 (Divided India) 
No. employed 


Industries 
Government and local fund factories . 2,709,166 
Textiles . 7 * 9,71,665 
Engineering. . 7 : : ’ * . ‘ . 2,06,188 
Minerals and Metals . ‘ : 83,708 
Food, drink and tobacco. é : ‘ 3 . A . 1,40,461 
Chemicals, dyes, ete. . ‘ . * 4 i . ’ 94,169 
Wood, stone and glasa : : “i ‘ . 87,788 
Gins and presses 16,721 
Skins and hides i . ; : . . * ri 29,887 
Paper and Printing . ‘i ; : é s - ’ . 54,307 
Miscellaneous. : A ¢ * "i . . (2,49,501 

Total . . + 22 millions approx, 


(The above statement excludes the labour employed in East Punjab and Indian 
States. A factory is taken as an establishment employing a labour force of 20 and 


above). 


5. From the basic survey report, we observe that the development of Heavy Chemi- 
cal and Engineering Industries, has been poor. These two being ‘ key ’ industries feeding 
a large number of other subsidiary industries, the development of the latter ‘has also 
suffered thereby. India’s production of heavy, chemicals—sulphur ¢ and other mineral 
acids, alkalis, chlorine, soda ash, ammonia and ainmonium sulphate, inorganic salts, etc., 
is small and falls far short of requirements. Except for the production of aluminium 
and alkali chlorine, the Electro-chemical Industry has also made very little progress. 
Several large heavy chemical and electro-chemical projects have, however, been planned, 
some of which, notably the Government of India’s large fertiliser and chemical factory at 
Sindhri, are under execution. Another fertiliser and chemical factory has recently gone 


into production at Alwaye. 


6. Although India produces nearly 60 per cent. of her requirements for pharmaceuti- 
cals and drugs such as tinctures, extracts, galenicals, vaccine and sera, she has made little 
headway in the manufacture of synthetic chemotherapeutic products, vitamins, hormones 
and antibiotics which represent mile-stones in the conquest of disease. This is chiefly 
due to the absence of a well-developed coaltar distillation and dyestuff intermediates 
irdustry. Lack of concerted and co-ordinated research in drugs is also largely reeponsi- 
ble. Both in the range of products and their production, engineering irdustries in the 
ecuntry have shown little prcgress. At precent these industries are ccrfined to jokbing 
and constructional works, small scale manufacture of wires, nuts, and bolts, pumps, 
electric motors, transformers, incandescent lamps and a few other electrical items, certain 
items of minor industrial machinery euch as evgarcane crushers, oil mills, textile epinning 
frames etc. Aircraft and autcmobile industry, ship-building, machine-tcol industry and 
electrical industry are still in the process of establishment. 
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7. In contrast to and notwithstanding the present position of ‘ Key’ industries, 
various consumer industries have made fair progress. India produces generally the larger 
part of her requirements for most of the important consumer goods and has: also built 
up @ small export trade in sevoral of them. 


8. A number of scientists, technologists, engineers and other categories of personnel 
are employed in Indian industries but the present state of the pattern of employment 
ofthe personnel in relation to the nature of the industry and production is generally not 
well-defined, However, wherever possible attempts have been made in the Survey Re- 
port to arrive at certain relationships between the pattern of employment of manpower 
and the industry. While we do not subscribe to all that has been stated in the Survey 
Report, we are of view that the assessments have been made generally on the right lines 
and the figures arrived at in regard to ‘‘ production to personnel ratio” ave of the right 
order. 


9. Against the background of the present state of industrial development, a picture 
of the trends of industrial development of the country during the next five and ten year 
periods has also been presented in the Survey Report. This picture is based both on the 
factual data obtained during the survey and the various developments recommended by 
the Industrial Panels set up by the Government of India sometime ago. We need hardly 
stress here the necessity for our accepting generally the suggestions made in the panel 
reporta rather than the actual plans of the existing industries as the basis for purposes of 
assessment of requirements for scientific and technical man-power. During the survey, 
it was observed that industrialists had not decided on their development projects, for 
various reasons. That the Government of India had not till that time clarified their 
industrial policy* also provided grounds for the reluctance of the industrialists to indicate 
their future plans. There has consequently been many a gap in the data obtained during 
the survey, Furthermore, the expansion plans of the existing establishments would not 
and could not fully account for the overall development that would be required. The gap 
could only be bridged by taking note of the plans proposed by the Industrial Panels. 
{t may be contended in certain quarters that the development plans of the Industrial 
Panels, at least some of them, are too ambitious and perhaps far removed from the reali- 
ties. We do not subscribe to this view. In the matter of industrial development of a 
country like India whose potentiality is great and the need for development urgent, plans 
have to be ambitious and planners adventurous. In the context of our present work 
especially, we have to take a most optimistic view. 


10. Further, in accordance with the Government’s industrial policy all the industries 
have been classified into three categories. The first category comprises industries, which 
are either state monopolies, or in the further development of which only Central, Provincial 
and Indian State Governments, and other public authorities will participate ; the second 
comprises such items in which both the state and private initiative will be allowed to 
participate, the planning and regulation of their development being however, vested in 
the Central Government. ‘The last category of industries has been left entirely to private 
enterprise to develop. It has also been envisaged that wherever private enterprise fails 
to play its part the development of such industries will be taken up by the Government. 


We, therefore, believe that the Industrial Panel reports provide the best blue-prints 
ebtainable under the existing circumstances. We also observe that whatever industrial 





*The Government have since announced their industrial policy. 
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projects have been decided upon either by the industrialists or by Government are 
generally in accordance with the plans drawn up by the Panels. From the information 
furnished in the survey report, it will be observed that large-scale developments have to 
take place in the ‘ Key ’ industries, such as Chemical and Engineering Industries, in 
order to accelerate the development of numerous other industries. Fertiliser production 
will have to increase several times in order to make the country self-sufficient in the 
matter of food. | Pharmaceuticals and drugs industry, the scope of which is at present 
limited, has to expand to include synthetic chemotherapeutic products, vitamins, anti- 
biotics and other latest developments. Engineering Industries will have to be organised 
on a large scale and geared to the multifarious requirements of the country for an all- 
round development. In the matter of consumer industries India is yet to exploit all 
her raw material resources, not only to meet in full her requirements for consumer goods, 
but also to expand her export trade in these commodities. 


11. In Annexure I we reproduce frum the survey report a comprehensive statement 
indicating the main features of the present state of industries in the country and. their 
possible scope of development. As regards the latter, we have indicated in column 3 the 
additional production now contemplated either by the existing industrial concerns or by. 
the Government and in column 4 the various targets of production recommended by 
the industrial panels. 


It will be observed that the various development plans cannot be classified strictly 
into those relating to the next five and ten year periods separately, as we cannot, at this 
stage, foresee the pace of industrial development in the country in the years to come. 
Such a classification may not also be absolutely necessary, especially since we have to take 
a comprehensive view over the next ten years period. Besides, it is also likely that at 
least some of the five-year projects may well extend beyond this period in the course of 
execution. We may, therefore, consider all the development plans relating to the next 
five years as coming into fruition between the next five and ten years, depending on the 
pace of industrialisation. 


12. On the basis of available data relating to production, personnel and other factors 
for each industry and from a detailed consideration of its technical aspects, an assess- 
ment has been made in the survey report of the requirements for scientific and technical 
man-power. A consolidated statement indicating, industry-wise, the requirements for all 
categories of scientific and technical manpower for implementing the various industrial 
development projects will be seen at the end of this report (Appendix IT). 


13. We are of the view that although the requirements for Scientific and Technical 
personnel as assessed in the Survey Report are generally of the right order, certain cate- 
gories of personnel, as for instance Physicists, who would be required in much larger 
numbers as and when certain new lines of manufacture like Scientific instruments not 
envisaged in the Survey Report are developed have not been given the importance they 
deserve. The requirements for geologists also will be greater than what has been esti- 
mated, viz. 100 especially because the work of the Geological Survey of India as carried 
out til] now leaves much to be desired from the national deyelopment point of view and 
organised industrial enterprise will have to play an important role in the survey and 
development of the mineral resources of the country. 
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14. We assess the total requirements for Scientific and Technical Manpower for the 
industrial development of the country during the next 5-10 year period as given below :— 

















TaBLe II 
Category No. required 
Senior Junior 
grade grade 
Engineers of all categories ¢ ‘ i : j ‘ ‘ ‘ : ° 7,950 9,100 
Chemists and Chemical Technologists . : F : ‘ ‘ : é : 2,660 2,300 
Fuel and Furnace Technologists ; F : ‘ ‘ . - : ; 280 ee 
Physicists : . ’ : ae . . . ; : : . 500 we 
Geologists : ‘ : . ; i ’ : : ; : ; . 300 (100 
Fieldmen) 
Chomists and Refractory Technologists : ; : 7 4 : : : 130 110 
Metallurgista and Metallurgical Engineers. é ; 3 ‘ ; , ; 690 820 
Textile Technologists ‘ : : F ; . , . * . 7 570 820 
Glass Technologists. ‘ F . ‘ : . F ; : i: ss 180 230 
Leather Technologists‘! : : : . ‘ . : . . ; . 250 400 
Botanists . : ; : : : : : ; ; ‘ ‘ ‘ . 2 oe 
Biologists . : : . : ‘ . . : : . , . . 20 oe 
Doctora . : ‘ pi : k x A 7 . . . 180 a 


(In the above, Senior Grade consists of personne] with degree in engineering, techno- 
logy and other professional courses as the minimum academic qualifications or scientists 
with post-graduate qualifications ; the Jurior grade consists of personnel who are gradu- 
ates in science or hold diploma or licentiaieship in engineering and technology). 


Government and Government sponsored Departments 


15. In a wide technical sense all progressive governments resemble huge organised 
industry in as much as their activitics ¢xtend far beyond the normal administrative 
spheres and include numerous activities calculated to be of direct and indirect service and 
benefit to the people. Organisation and maintenance of public health and medical ser- 
vices, construction of national highways, roads, bridges and irrigation projects, power 
generation and transmission, promoticn of agricultural and industrial development, 
planned utilisation and conservation of national resources and promotion of higher scienti- 
fic and technological education and research are among the most important of the activi- 
ties of a modern government. As a country tends towards socialism, the activities of 
its government progressively increase. Such matters as transport, communications, fuel, 
power etc., which are otherwise left to individual or private enterprise are brought gradu- 
ally under State control and management. In all governments therefore numerous 
departments or establishments are created to discharge these productive functions re- 
quiring the use of scientific and technical man-power. Consequently, Government and 
Government-sponsored Departments are also the largest employers of scientific and 
technical talent. 


16. We deal in this section with the scientific and technical activities of the Central, 
Provincial and Indian States’ Governments and attempt to assess the requirements for 
scientific and technical man-power for the development of these activities during the next 
five year period. It is well known that under the present set-up of the country, certain 
subjects, viz., Communication’, Railway Transport, Broadcasting and Defence are 
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the direct concern of and are managed by, the Central Government. Even in other sub- 
jects in which the Provincial Governments are autonomous, the Central Government 
exercise powers of direction and co-ordination of the activities of the Provincial Units. 


17. Considered department-wise, the activities of the Central and Provincial Govern- 
ments closely follow a common and well-laid out pattern. For instance, all Public Health 
activities comprising establishment and maintenance of hospitals and health units, 
manufacture and distribution of vaccine and sera, training of public health officers 
sanitary inspectors, midwives, nutrition survey ete., aro the concern of the Department of 
Medicine and Public Health in the Province as well as in the Centre. Construction of 
roads, bridges and buildings, planning and execution of irrigation projects and all other 
civil engineering activities come under the Public Works Departments. Similarly soil 
survey, seed multiplication and distribution, plant protection and quarantine, distribu- 
tion of agricultural implements and manure, development of important varieties fall 
within the purview of the Departments of Agriculture. Along with activities directed 
towards the general industrial development, som: governments participate directly as 
well in industrial enterprises, and we have already taken note of these activities under 
‘Industries ’ in this report. 


18. In the Survey Report are out-lined briefly the activities of about 20 Government 
and Government sponsored Depart ments.indicating the lines and scope of their activities. 
How important these activities are frovivour point of view will be seen from the following 
rather incomplete table showing figures of present scientific and technical personnel em- 
ployed in Government and Government-sponsored Departments. 


Tasue LI 











Name of Department No. employed 
Gazetted Non- Total 
gazetted 
ostsand Telegraphs = wet 531 ‘1,100 1,631 
Meteorology Deptts. . a . . < : - ‘ é 150 1,450 1,600 
Civil Aviation . . . : . ; 3 : i : : 331 18 349 
Rail Transport . ’ i i : : : . : ‘ 1,138 1,478 2,614 
Mercantile Marine. ° : a , ‘ : ‘ : : 48 es 48 
Roads Organizations, . F F . : i ; , , : 27 59 86 
Port Trust Administration . és ; ; ' ot ap ; . 353 45 308 
Radio and Broadcasting . ; P ' - : . 43 266 $09 
un r i i TIN ; a 
Pub ee ks i alain ineluding mu NC end an Barpose ha ; 2.101 6,759 8,860 


Electricity Departments. . ; F , . : ;: : 483 1,300 1,783 
Deptt. of Scientific Research including the council of Scientific and 


Iudustrial Research* . ¢ : . . : 149 890 1,039 
Defence Establishments . ‘ . : :. . : : : 2,804 3,011 6,815 
Education Deptta. . : . 7 : ‘é ; : ; . 259 127 386 
Geology and Mines Deptta. : F . : ; ; ; ; 171 49 237 
Medical and Public Health Deptta, —. : ‘ : : : : 1,655 1,765 8,410 
Departments of Industries, Civil Supplies and Development . ‘ é 740 724 1,404 
LTepartment of Revenue. . : : 3 . : 21 84 105 
Departments of Agriculture including the Indian Council of Agricultural 

2 PE Ac a RC a ar a 1,469 «3,798 5,267 
vengti tek op an 
Totan . ‘ 12,473 22,911 $5,384 








“*Figures relate to 1948-49 Employment. 
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19. A large number of national reconstruction projects have been contemplated by 
the Central, Provincial and Indian States Governments, some of which are already in the 
course of execution. The survey report describes the main features of these development 
projects, bringing forth in particular the objectives of these plans ; and it is, therefore, not 
necessary for us to dilate on them here. We should, however, like to observe that the 
most important of these development plans are the construction of several multi-purpose 
projects and national highways, establishment of health centres and extension of medi- 
cal facilities to rural population, hydro-electric generation, transmission and distribution, 
improvement of the agricultural prosperity of the country, establishment of National 
Research Laboratories, and Higher Technical Institutions, promotion of basic education 
of the masses ete. Considered purely on the basis of the financial implications of the pro- 
jects alone, which are estimated to cost several thousand crores of rupees, one is impressed 
by the magnitude of the projects and their requirements for scientific and technical man- 
power. For the organisation of Defence which is perhaps of the greatest importance to 
the country the need is for the expansion of all the three Arms on right scientific lines and 
the strengthening of the scientific and technical side of the ‘ Defence Machinery’. We 
have had the benefit of discussing with the Commander-in-Chief and other senior officers 
of the Defence Ministry the various questions relating to the re-organisation of the forces, 
with special reference to the requirements for scientific and technical 


man-power. 


20. Mainly on the basis of the data furnished by the Departments concerned, an 
assessment has been made in the survey report of the requirements for scientific and 
technical man-power for Government and Government sponsored activities. We general- 
ly accept the assessment made. In the case of Defence the necessary details being not 
available the assessment has been based on certain technical considerations, and is given 
in the Survey Report under two heads viz. Requirements for the normal expansion of 
the Armed Services and Anticipated Requirements in the event of a first class national 
emergency. We are of the considered view that if the Defence Organisations of the 
Country are to be re-organised along proper lines the requirements for scientific 
and technical man-power are considerable and. will be of the order as indicated 
underthe former head above. It is, however, suggested in the Survey Report 
that in the context of drawing up a forward plan for the development of 
educational and training facilities in the country the latter estimates; may be taken 
into consideration so that our resources might ultimately be developed to the extent of 
being able to train the requisite man-power in the event of a national emergency. 
We support this view. 


A consolidated statement showing department-wise the requirements for scientific 
and technical man-power during the next 5-year period will be seen at the end of the report 
(Annexure III), We should like to mention here that in the case of Medical and Public 
Health activities only a few of the Provinces and States have furnished their plans ; and 
even these are incomplete in many respects and barely touch the fringe of the problem. 
Consequently, we have had to consider in detail the Health Development Scheme,—a 
most comprehensive plan drawn up in 1946 by the Health survey and Development 
Committee (i.e., Bhore Committee) of the Government of India. The Survey Report 
indicates the requirements for Medical and Public Health personnel both 
for such of the Provincial plans as have been received by us, and the Bhore 
Committee’s scheme, separately. We consider that the requirements of personnel for the 
implementation of the Bhore Committee’s recommendations should be taken for 


purposes of this report. 
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21. We estimate that the requirements for scientitic and technical man-power for 
(tovernment and Government-sponsored activities during the next 5 years are as follows : 








‘TaBLy IV 
No. required 
Category Senior Junior 
Grade Grade 

Engineers of all categories . ; é . ; . : : ‘ fe : 17,300 19,600 
Chemists and Chemical Technologists . Z 2 $ < ; . ‘ 2 3,900 1,600 
Fuel and Furnace Technologists . 7 , * . Bs ; ‘ ‘ . 30 ans 
Metallurgists and Metallurgical Engineers. : ‘ i . ; : . 400 
Glass and Ceramics Technologists é : F . : Rs ‘ 3 3 10 
Geologists and Geophysicists : . ; ; F ‘ : 5 Ps ‘ 1,120 $3 
Textile Technologists : . ‘ ; ‘ : : : : : 210 130 
Leather Technologists : : : . : : : ‘ g : : 100 50 
Artchitects s ‘ ‘ . . é A . : : ‘ < . 310 ae 
Physicista . P : : : ; Z ; : ; : : - 2,800 220 
Botanists . ‘ ‘ : 7 . ; ‘ 3 : : % A 900 
Zoologiste : : ‘ ; : i 7 F ; ; . : : 1,480 
Biologists . 2 : . af? . . . : : : : : 660 me 
Agricultural Scientists ' ? F F : is t ; ; ‘ ‘ 2,640 610 
Dairy Technologists - . 700 ais 
Mathematicians and Statisticians. 1,560 60 
Doctors . . ‘ 3 5 19,560 
Non-medical personne! (Nurses) . . ; ; : c : Fi . 32,510 
Seience Teachers : 

Post-graduate. é 3 : z ~ . Included under Physicists, Chemists, Bota. 

nists, Zoologists, Geologists, etc., above. 

Graduates . i F : . 2 é ; . 16,220 

Intermediates in Science : 7 . . y 1,82,300 

Jntermediates in Science as Technical Personnel after train- 600 

ing. 
Unclassified Scientific and Technical porsonnel : . 3,820 


22. It is to be noted that in the above assessinent we have classified the personne) 
required into ‘ Senior ’ and‘ Junior’ grades, This classification will serve to indicate the 
educational standard of the personncl in question. Generally speaking, the senior grade 
staff comprises graduates in engincering, technolcgy and other professional courses and 
post-graduates in the various branches of science. The Junior grade staff comprises 
graduates in science, or diploma holders in engineering, technology or other professiona] 
courses, Both of these categories arc required to possess necessary practical or industrial 
training. 


It is also to be noted that in the Survey Report the requirements for Dentists have 
been estimated as 180. This estimate covers only part requirements whereas the total 
requirements for Dentists for the whole country are far greater, which, however, we hove 
been unable to assess to an appreciable degree of accuracy. Lest an estimate cf 18v 
Dentists should create a wrong impression we have thought it best to exclude the tota] 
requirements for Dentists from the above assessment. 
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23. A summary of our assessment of the requirements for Scientific and Technical 
utn-power for Industry and Government and Government-sponsored departments is 
given below :— 








TaBLe V 
No. required 
Category 
Senior Junior 
Grade Grade 
Engineers of all categories . : : . : . : ‘ : E : 25,250 28,700 
Architecta. ‘: : ; : : : : : : : 310 me 
Chemists and Chemical Technologists : : : ; : . ‘ : : 6,560 3,990 
Physivista . : ‘ 2 . : Q . . : ; : : 3,300 220 
Metallurgists . F ; : : : i : P : , 1,090 150 
Glass and Ceramics Technologiste ; ; . : : . : : : $20 340 
Fuel and Furnace Technologists . : F ‘ F F : ; ; : 310 ied 
Textile Technologists ; : ‘ F , } ; i ; P . 780 950 
Leather Technologists : : : : ; ; : . ‘ ‘ ; 350 450 
Geologists and Geophysicists 4 : ’ 3 ! . : : ‘ : 1,420 oi 
Mathematicians and Statisticians. : , f : ; ; : : ; 1,560 60 
Botanists . . ‘ ; r ’ ] : ‘ : . ‘ : F 900 an 
Zook. gista . : : . ; : ' | ; : . ; ; 1,430 
Biologists . ‘ : : : : | , : : : : ‘ 680 “ 
Agricultura) Scientists : : ; : ‘ ; : ; ‘ ‘ : 2,640 610 
Dairy Technologists . . ; : : f Q ! : ; ‘ : 700 
Doctors. . : : L ; ‘ : ; . . ; 19,740 
Non-medical erica (Nur £68). : : 5: ; : : : . : 32,510 
Science Teachers : 
Graduates in Scienco . . : : : . . ‘ j ‘ 4 16,220 
Intermediates in Science F ; : : : ‘ .  1,82,300 
Intermediates in Science as Tec neal perdeanal : : i 5 : . 500 


Unelassified Scientific and Technical personnel ; : ; ‘ : ‘ 3,820 
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CHAPTER III 


Review of Resources of Scient'fic and Technical Manpowar 
and Rese irch Development 


1. Having estimated in the preceding chapter tho requirements for various grados 
of scientific and technical personel during aoxt 5-10 year period, we now proceed 
to oxamine the question cf availvbility of such porsonnsl. We consider the ‘problem 
under four broad heads vir.: ‘Eneincering and Teclinological Education ’ ; ‘ Scien- 
tific Education and Research ’; ‘Agri caltural Education éud Research’ ° M dieal 
Exucation an3 Research.’ The survey repord presouts a co-ordinated picture of the 
existing educational and resxarch facilitics in the country in respect of all the above 
four catogories. An analysis has boon made to show the various courses of study or 
training offered in the institutions, tho annual intake an! ouwtturp of sivdents and the 
position of each institution in the matter cf staff, equipment and accommodation. 


Scientific Education and Research 


og 


2. Itis observed that facilities for post-graduaio cdlucation and research in engin. 
eering and technology are almost ao:t-exisient. ‘hore are no more than five estab- 
Uisiod institutions in tho whole country wiivhimport education woto post-graduate 
standard and even thero, the range of sebjects- covered is United. Ouly Gu iisiitu. 
tion offors post-graduate courses f aeronanticn ong! ering, motallurgy, internal 
combustion engineering and power oayitsering ; 20 ba elomionl techn logy, O29 each 
in ceramics, glass, sugar teshnology, plarmaceutic:, au oil techpology, and 2 in 
applied p‘iysics. Most of theso post-eraduate comes have been started, fairly re- 
cantly and the departments are generally in a formative stage and the intake and out- 


turn are small. 











3. The progress of enginesrine “education has not boon unsatisfactory upto 
the under-graduate or degree standard. Tiere are over 23 fir at-grade ontinoerineg 
colleges in the country offering courses i civil cleztrical and movhariesl eagine wring 
Recently chemical onginesring courses hove beon orgs: aisod in four; eloc! rical com- 
munication onginsermeg in two; metallurgical enzinosoring in oacand highway entineser- 
nz also in one of these collezos, Combingd courses in mochoaleal an? clostrical ong n- 
ering subjects is a special foature of sovne of the euzinooring colleges, especially in 
the Northern and Western Zones. It has, however, to be noted that there is at present 
little scop? for specialization in the numerous braaches of enginsering at the degres 
or post-graduate stages and consequently, the oxisting system may be regarded es 
o28 relating mostly to general enginecring education in the three haste branches of 
engineering—-viz., civil, mechanical and clectrical. Technological education has 
not kept pace with eaginsering education and shows oaly limited develop nest both in 
the range of subjetes covered cad ia the number of instibutions providing sach causes. 
Thers aro only 8 first-grade tissitutions in the cowry tovshing techaolocies) su yjeets 
upto the degree stendard. Of thess, hres bstitutions offer courses hi che:wical teeine- 
logy, two in oil tochnology, oxi eae in comnmics, glass, pharmacoutics, metalurey 
and leather, two in mining and three hr textile technology. ean courses in some of 
these institutions have bes sation fairly recently, In the matter of junior engin- 
eering and technological education wD to the diploma standa ‘th eo present position 
is somewnatl satisfactory in that over 45 erstibat oA distributed all over the country 
are enzazed in imparting instructioa in a fairly wide range of subjects in enzinearing 


and technology. 
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The Survey Report gives in dotail the nocessary information relating to the present 
intake and outturn for the various enginvering and technological courses. Those 
are summarised in the following statemout >-- 


Taste VI 
Standard of training Outturn Admission 
in 1946-47 im 1947-48 

ENarnvermne : 

Diploma Courses 7 . : F . : : : x ‘ ‘ 1150 3150 

Dezree and Post-graduate Courses - , < ‘ : 5 : F 950 2520 
‘TECRNOLOGY ; 

Diploma Courses . “ a ‘ = 2 ’ i ‘6 : 290 510 

Degree and Post-graduate Courses . . ; : 3 : 7 - : 320 420 


+. From the above, it will be obsorved that the admissions in 1947-48 have been 
considerably larger than in the previous years and this increased intake is likely to be 
maintained in the years to come. A numberof new institutions have also been started, 
some with new courses of study and training not provided in other institutions at present. 
Coinequently the outturn of personne! during the next five years will be greater than 
before. Taking all those factors into consideration, a forecast of the likely outturn 
of various categories of personnol qualifying in engineering and technological subjects 
over the next 5 years (1947—52) is given at the ond of this report. 


5. The Survey Report gives a detailed account of the present position of each 
institution in respect of staff, accommodation and equipment. From this, we note 
that all the engineering and technological institutions in the country suffer from such 
handicaps as lack of equipment or lack of adequate staff or lack of adequate accommo- 
dation or all the throe. This is chicfly duo to two factors, viz., 


(i) that woll-established institutions which have increased their normal intake 
have not always been atle to expand their facilities correspondingly ; and 


(it) institutions which have beon started recontly have been progressing rather 
slowly mainly due to the lack of funds. 


The avaiiabie facilities in rospoct of equipment, staff, teaching accommodation 
etc. in many of these institutions hardly fulfil 40% of the minimum requirements sug- 
aested by the All-India Council for Technical Hducation, This unsatisfactory state 
of affuirs is having an adverso effect ou the standard of education. In our opinion, 
the first approach to the problem ot development of engineoring and technological 
education should be to strengthen the existing facilities in the institutions by equip- 
piig and staffing them adequately for the present intake of students and to bring up 
the standard of training to the desired level. 


6. We also note that little or no rescarch eithor in engineering or in technology 
is beng carried out at present in any of the institutions except perhaps in one, viz., 
the Indian Institute of Science, Bangalore. The reasons are not far to seek. The 
institutions have developed only tor teaching and in many of them, the available faci- 
lities aré not adequate even for this purpose. ‘Tho academic atimosphore prevailing 
in the institutions is also anything but conducive to research. The teaching staff 
of almost all the institutions are heavily burdened with routine teaching work and 
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are left with little time for research. The equipment and other facilities available 
for research are very poor and there is little collaboration and contact between Indus- 
try and the Institutions. Besides, there are no research scholarships or followships 
worth menticning in any of the institutions. Unless these exsisting handicaps are 
renoved no real impetus can, in our considered opinion, be given to engineering and 
industrial research. Members of staff should be enabled to find sufficient time to devote 
to rosearch and suitable research fellowships or scholarships should be instituted 
in each institution. The existing physical facilities with regard to staff, equipment. 
accommodation etc. should be improved not only for teaching but also for ressarch 
purposes 2nd there should be close liaison between Iadustry and Educational Institu- 
tions so thet the latter might cater to the needs of Industry both in the matter of ro- 
search and in the training of personnel. 


Scientific Education and Research. 


Basic Scientitic Education. 

7. Alarge number of institutions more, or less evenly distribute! avec the whole 
country provide facilities for basic scientific education up to I.S8e., B.Se., and B.Se. 
(Hons.) standards in Physics, Chemistry, Mathematics, Botany, Zoology, Geology, 
and othor biologics! Ssiences. B.Sc. (Hons.) course is of three years’ duration in certain 
universities, wiile in ethers, it is only of two years’ duratioa. The oatturn of ISe.’s 
and B.Se. and B.Se. (Hons.) graduates for 1946-47 is shown below :— 


Tanir VII 
Outturn Admissions 
in in 

1946-47 1947 AB 
Intermediate im Science i . : : 5 % ‘ 2 ° : i 19660 Not known 
'B. Se. graduate (Pure Sciences). : : . . : 3 . 3 . 4790 8000 
(estimated) 
B. Se, (Hons.) graduates vi 7 ‘ . . . . . . S 1100 1200 
(estimated) 


8. Almost all the institutions teaching upto I.Sc. and B.Sc. standards are now 
working et full strength, some in two shifts, and no appreciable increase. in the out- 
turn of graduates and intermediates in science can be expected from them in the near 
future. Any appreciable increase in the output which might be required will have to 
be brought about by starting aew institutions, since it is understood that the introduc- 
tion of double shift system in institutions where it has not already been introduced can 
only be possible by effecting all-round expansion of the institutions concerned, 7.e., 
by providing additional staff, equipments and buildings which may practically amount 
to starting new institutions. It has been noted that even in many of the existing 
institutions the facilities available are extremely unsatisfactory. Theintakeo studenis 
into the various courses in these institutions has increased in recent years, but there 
has heer: no corresponding increase in the facilities. Class rooms are generally crowd2d, 
the staff over-worked and there has been no replacement of the old and unservice- 
able equipments nor any addition made thereto. We need hardly stress here that 
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if basic scientific education in the country is to be maintained at the requisite standard 
all these deficiencies should he first removed. There is need for more than passing 
reference to the condition in which teachers aro working in these institutions. Al- 
though in some of these institutions some limited facilities for research are available, 
the staff is so heavily burdened with routine teaching work—25 hours per week or more 
-—that they find little time for research. The condition is much the same in some 
of the colleges which offer Honours and Post-graduate courses in addition to under-gra- 
duate courses. The salary scales are far from satisfactory. Tn some cases they ara 
ridiculously low. There is goneral diseoat nt amongst the members of the staff, and 
the institutions, we understand, are finding it increasingly difficult to attract quall- 
fied teachers. 


Higher Scientific Education and Research. 


8, Although research is intended to be covered separately according to our terms 
of reference, we find it necessary to link up Higher Scientific Education with Research. 
Higher Scientific Education andRo>search go together and the right combination of teach- 
ing and research work is one of the distinguishing features of the University--specially 
in India, whore the universities are primarily respousible for Higher Scientific Edu- 
cation. There are at prosent 25 universities in the country of which seven are still 
in a formative stage. In some of the indian Universities, M.Sc. degree is obtainable 
mainly by research; in some othors, either by résoarch or by examination und in the 
rest by both. Most of the universities are maintaining departments for post-graduate 
education and research in the various branches of basic sciences-—Physics, Chemistry. 
Mathomatics, Botany, Zoology, Geology and othor biological sciences. Some of 
these Post-vraduate Departments arc fast growing into active and important centres 
of research. But there have always been a great many bottlenecks in the develop- 
ment of research at university research centres and we shallrefer to thisata later stage 
in the report. The Survey Report gives a detailed account of the various fields of 
research in which the University Departments are engaged. In addition to the 
Post-graduate Departments of Universities, a number of first-grade science col’e tes. 
either affiliated to the wniversitics or divectly maintained by them, have fasilitics for 
post-graduate research and training which though at present not quite satisfactory in 
all respects are capable of being developed espocially for tho training of research workers. 
Tho following is a brief review of the present state of research at university research 
centres and the special fields of research engaged in. 


In Physics, spectroscopy, atmospherics and wireless, crystal physics, Raman 
Effoct and ultrasonics aro gonorallv covered by most of the universities. Facilities 
for specialised research in Nuclear Physica are available at one university research 
centre. 


In Chemistry, plant products, colloids. dyes, and intermediates, gencral physical 
chomistry, inorganic chemistry, applied chemistry, pluarmaceuticals and fine chemicals, 
soaps, oils and fats are the subjocts of researei. 


Excepting at 2—3 institutions Mathematical resoarch is being gradually re- 
logated to the background. ‘This, in our opinion, is really unfortunate in that the great 
tradition India has all alony had in the fiold of Mathematics is not being maintuinod. 
The present scope of work in the ficld is lis:ited and relates chiofly Ito the theory of 
functions, zeta-furction of Rieman, conSguration of spacos and mathematical aspects 
of monopoly and imperfect competition and applied mathematics, Facilities for 
post-graduate education and research in geological scicnces are available at five of the 
university centres. 
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In Botany, research in cytogenetics, systematics, morphology, micro-biology 
is genorally being carried on at many of the university research centres. 
An important development in the field of botanical ressarch, however, is the Institute 
of Palaco-Botany, which has recently been established at Lucknow. 


In Zoology, vertebrate zoology, embroyology and marine biology are the specisi 
fields of rosearch. It is to be noted that of late Applied Research is receiving consider- 
able attention at a large number of university research centres chiefly due to the im- 
petus given to it by the council of Scientific and Tadustrial Research. A large number 
of resaarch projects—over 300 sponsored by O.8.LR. are at present in operation at. 
various univorsity laboratories. These research projects besides contributing 
to the development of Indian industries and to scientific knowledge are fulfilling 
a very important need, namelytha tra ining of research workers. 


9. Research work carried out at universities represents but one aspect of research 
development. In order to complete the picture of scientific and industrial research 
in the country, we have to refer to the activities of several special institutions also, spe- 
cial in the sense that unlike the university institutions, these do not ordinarily cater 
for routine post-graduate teaching of scholars for higher degrees or diplomas but are 
whole-time research establishments. In the context of Higher Scientific Education, 
however, these special institutions have their own importance in that many of them 
function as research training centres and also provide facilities for research students 
to work for higher post-graduate degrees of universities. The chief centres of scientific 
and industrial research in the country at present are, the Indian Institute of Science, 
Bose Research Institute, Indian Association for the cultivation of Scionce, Tata Institute 
of Fundamental Research, and tho National Laboratories of the Council of Scientific 
and Industrial Research that are in the process of establishment. There are also 
several other research institutions meant specially for certain specific branches of science 
and technology stch as solar physics, jute, lac, fisheries, ete. which are important 
in themselves. The Indian Institute of Science covers a wide vange of subjects for 
research—-Physics, general and inorganie chemistry, organic chemistry, physical che- 
mistry, bio-chemistry, aeronautics, and communication engineering. Research faci- 
lities in metallurgy, internal combustion engineering and power engineering are still 
in the development stage. The institute is perhaps the oldest and the best equipped 
whole-time research institution in the country at present and the lines of research in 
the various branches of science have been described in the survey report. Excepting 
Nuclear Physics all other branches of Physics are covered in the Physics Division, 
Besides General, Inorganic, Organic and Physical Chemistry, the Chemistry Division 
specialises in fermentation technology. The Bio-chemistry Division specialises in 
food and nutrition problems, sanitation chemistry including water sewage and trade 
wastes, soil sciences and enzyme chemistry. An important aspect of research develop- 
ment in the Institute is industrial research which. is of late receiving considerable atten- 
tion. A large number of rescarch schemes of industrial importance sponsored by the 
Council of Scientific and Industrial Research, problems bearing on plastics, catalytic 
synthesis, synthetic drugs, electro-chemistry, vegetable oils and fats and industrial 
fermentations are being investigated and in many cases on a pilot plant scale. The 
Departments are equipped with all the unit process plants and pilot plants have been 
constructed for the development of certain processes. A noteworthy feature of the 
Fermentation Chemistry Section is the National Collection of Type Cultures. The 
Institute functions as a first-rate research training centre and provides facilities for 
over 120 research workers. The Bose Research Institute is “devoted to the fuller 
investigation of the many ever opening problems of the nascent science which include 
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both life and non-life with the application of methods of science to problems of agricul- 
ture, industry and medicine”. The spgcialised branches of research carricd on are 
Physics and Bio-physics, Plant Physiology, Plant breeding and cytogencties, Micro- 
biology and Anthropology. The lines of research in each of these branches are described 
in the Sarvey Report. The Tata Institute of Fundamental Research which has started 
functioning recently specialises in theoretical physics, experimental Physics, nuclear 
Physics, Mathematics and advanced statistics with special reference to the study of 
cosmic radiation, quantum mechanics and theory of elementary particles, nuclear 
physics, etc. The Institute is very well equipped for investigations in these fields and 
especially in Cosmic Rays and Nuclear Physics. It is also one of the centres of Atomic 
Research and will shortly have a high-energy Betatron installed in its laboratories. The 
laboratories of the Indian Academy of Sciences, Bangalore, which are in a formative stage 
at present and will start functioning soon, will cover research in Physics, Crystallography 
and Mineralogy. Besides the above, there are 8 more research institutions—The Solar 
Physics Laboratory, The Central Marine Fisheries Research Institute, The Lac Re- 
search Institute, Jute Technological Laboratory, Cotton Technological Laboratory, 
Institute of Palaeo-botuncial Research, Forest Research Institute and the Nutriticn 
Research Laboratory which are meant for research in certain special branches of science 
ar technology. The Survey Report gives in detail the activities of each of these ins- 
titutions. The National Laboratories of India, a chain of which is in the process of 
establishment now under the auspices.of the Council of Scientific and Industrial Re- 
search, represent what might be called, a positive. and conscious effort for the promo- 
tion of scientific and industrial research in the country and towards the development 
of the country’s industries. The nucleii of some of these National Li b oratories which 
are at present located in Delhi have trained a fairly large number of research workers 
in th» course of investigation of diverse research problems. Five of these Nationa! 
Laboratories, mz., the Natioial Chemical Laboratory, National Physical Laboratory, 
National Metallcr zical Laboratory, Central Glass and Ceramics Research Institute 
and the fuel Reszarch Institute are now. in the process of establishment. The Survey 
Report describes in detail their scope and functions, Plans are underway for the establish- 
ment of 6 more National Laboratories, viz., Road Research Institute, Building Research 
Institute, Leather Research Institute, Food Technology Research Institute, Electro- 
chemical Research Institute and Central Drug Research Institute. All the National Labo- 
ratorios will, when completed. also provide facilities for the training of a considerable 
number of research workers on stipendiary or fellowship basis. We note with particular 
gratification that the Government of India have recently created a Department of 
Scientific Research, thereby attaching to scientific research a new significance and impor 

tance in the context of national development. 


10. The Survey Report gives in detail all the necessary data relating to the pre- 
sent annual outturn of personnel with higher scientific qualifications as well as the 
facilities available in the country for research training. A forecast of the outturn of 
such personnel over the next five years is presented at the end of this Report. In 
the statement below, we summarise the present position in respect of the facilities for 
higher scientific education and research training. As regards research training, no correct 
estimates have been furnished by the institutions, presumably because rescarch train- 
ing does not ordinarily conform to any specified time limits unlike other training or 
ed cational courses and the scholars under research training stay at the institutions 
either as long as their scholarships last or until they complete their work for a higher 
degree or diploma. Often research students also leave the institutions for suitable 
posts outside without, however, completing the training. Besides, in many institutions, 
the available research training facilities aro not fully utilised cheifly due toe, as we 
have stated earlier (i) lack of suitable fellowships or scholarships to attract 
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fésearch students and (ii) the teaching load on the tutorial. staft of: science colleges 
being too heavy to permit of any considerable research on the part of the staff. All 
these factors, consequently, make the present rate of out turn of trained personnel in- 
determinable. We have, however, made an attempt to present in the statement, the 
possible rate on the assumption, that the average period of research training is about 
$ years and that, if all the available training facilities are fully utilised, the annual 
outturn will be about 30-35% of the total number of research workers, for whom train- 
ing facilities are available. 








TaBLeE VIII 
Out turn Admissions 
in in 
1946-47 1947-48 
MM. So. courses in Basic Sciences . . ‘ 7 ‘ : : ‘ F . 640 700 
Ph. D., D. 8e., etc. in Basic Sciences 
Total out turn for the last 10 yeara . 7 7 . 180 
Total No, of workers for whose training Possible rate of outturn 
facilities aro available. /year 
Regearch Training. 
Physios . sStttti(<‘“tt‘é‘ 140 45 
Chemistry ‘ . . ‘ , 310 100 
Mathematica . ‘ : ‘ : 30 10 
Statistics Ss é ‘ i : 10 
Botany . . : 7 : 70 20 
Geology . ‘ : > . ; 20 7 
Zoology’ . . . : . : 20 18 
Applied Biology . . . F 8 | 
Marino Biology . . * - 15 § 
Pavaiology . . . : . 5 1 
ther subjects ‘ : 3 H 10 3 








Agricultural Education and Research 


There aré about 18 institutions in the country which provide facilities for education 
and training in agriculture, dairying, forestry, veterinary sciences, fisheries, and other 
allied subjects. Of these, seven institutions teach upto degree and ten upto post-graduate 
standards. One of the institutions viz. Agricultural Institute, Allahabad, also trains 
students in agricultural engineering upto the degree standard. The chief centres of 

“agricultural research are: Indian Agricultural Research Institute, Delhi, Agrioul- 
turat Research Institute, Coimbatore, Sugarcane Research Station, Coimbatore, 
Indian Veterinary Research Institute, Izatnagar, Forest Research Institute, Dehra Dun, 
Indian Dairy Research Institute, Bangalore, the Central Tobacco Research Institute, 
Guntur and the Central Rice Research Institute, Cuttack. The last two of these have 
just begun to function. In addition some of the University Botany Laboratories are 
also active centres of agricultural research. The survey report describes in detail the 
scope and lines of research at each of these research centres. 


To mention here in brief the research activities, the Agricultural Research Ins- 
titute, Coimbatore and the Indian Institute of Agricultural Research, Delhi, carry on 
research in all branches of agriculture and allied sciences, comprising mycology, agri- 
cultural chomistry, entomology, food crops, paddy, cotton, agronomy, etc. These 
institutes and specially the latter also train post-graduate research workers, 
The Indian Sugarcane Research Institute in Coimbatore ista part ofthe Indian Agricul- 


tural Research Institute and is meant for specialised research on all aspects of sugar- 
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ane cultivation and its development... It participates in the training of | post-graduate 
atudents also. The Central Tobacco Research Institute which. is in a. formative : stage 
at present has before it an extensive programme of work bearing on the genetics of to- 
bacco with special reference to quality tobacco and the curing of tobacco. In addition 
to training students in dairy sciences, the Indian Dairy Research Institute. carries on 
research on all aspects of dairy sciences including Dairy husbandry, animal nutrition, 
dairy technology, dairy chemistry, dairy bacteriology and dairy engineering. The 
Central Inland Fisheries Station, the Central Rice Research Institute, the. Central Seri- 
cultural Station, the Central Horticultural Research Institute, Indian Institute of Fruit 
Technology, and Central Jute Research Institute are all specifically meant for specialis- 
ed research in the respective branches of agricultural sciences or technology. The Bo- 
tanical Survey of India carries on fundamental research bearing on systematic botany 
as well as allied botanical research on plants of economic importance. The Indian 
Veterinary Research Institute is a combined research and teaching institution and its 
research work relates to all aspects of an animal chemistry, physiology, pathology, bac- 
tericlogy, nutrition, genetics, poultry research, parasitology and manufacture of vac- 
cine and sera. Advanced post-graduate courses are conducted by the Institute in the 
various branches of veterinary sciences. The Indian Forest College and Research 
Institute is also a combined teaching and research institute, post-graduate training 
being given at the college in forestry, wood, technology and allied subjects. In addi- 
tion to the above research organization, some of tho agricultural colleges are also active 
centres of research in agricultural sciences and the survey report describes in detail 
the lines of research at these centres. All the important agricultural institutions edu- 
cational and research offer facilities for the training of research workers. As a matter 
of fact, post-graduate courses in many institutions include research training as well. 
The Survey report gives in detail the present intake and out turn of students for the 
various courses in agriculture and allied sciences. On the basis of these data.a fore- 
cast of the out turn of agricultursl personnel of various categories over the next 5-year 
period is given at the end of this report. In the statement below we summarise the 
present position in respect, of agricultural education and research. 








TaBiE IX 
Out turn |Admissions|. Probable 
Courses in : in out turn 
1946-47 1947-48 during 
the next, 
5 years 
Dairy and allied sciences sigs Gee a ae. | oe 180 140 | 200 
B.Sc. in agriculture and agricultural engineering... ‘ ‘ $ 350 990. $,650 
M.Sc, and Doctorates in Agricultural sciences. 2. wwe 80 80° 480 
Post-graduate diplomas in agriculture, veterinary, forestry, dairying and 160 170. 940 
allied sciences. ; 
Total numbor of post-graduate research workers for whose training faci- 
lities are available. 170 
Agricultural Sciences 5 310 
Trained 
Dairying, Veterinary Sciences 10 Research 
ow oF ' workers.” 





* (On the assumption that all the research training faoilities are fully utilised and the.duration of train. 
ing’ ia about 3 years). : : 
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Medical Education and Research 


12, From the survey report relating to Medical Education and Reséarvh, we 
observe that the facilities available in the country for post-graduate training and re- 
search in medical and allied branches are poor. Nine medical colleges, it is stated, 
provide facilities for such training but considered in the light of the out turn of trained 
personnel every year, there is considerable doubt whether the claims of most of these 
institutions are justified. There is no regularity in the intake and outturn of students 
ta and from the post-graduate courses in mediciné and surgery. However, we may 
assume that in not more than two or three of these institutions, facilities are 
available for post-graduate or advanced training in opthalmology, gynaecology, 
obstetrics, otolaryngology and other clinical sciences. We also note that very little 
medical research is being conducted in the medical colleges. The chief centres of 
research in the country are the School of Tropical Medicine, Caloutta, the Haffkine 
Institute, Bombay, the King Institute of Preventive Medicine, Guindy, the Central 
Research Institute, Kagauli, the All-India Institute of Hygiene and Public Hoalth, 
Calcutta, the. Malaria Institute of India, Delhi, the Pasteur Institute, Coonoor, the 
Central. Military Pathological Laboratory, Poona, the Central Drugs Laboratory, 
Caloutta and the Pathological Laboratories of the Tata Memorial Hospital, 
Bombay. Most of these research centres also offer post-graduate courses 
in. various branches of medical sciences. The All-India Institute of 
Public Health and Hygiene offers -courses in public health, maternity and 
child welfare and aims at becoming ultimately the foremost centre of advanced ins- 
truction and research in the methods of preventive and social medicine. Post-graduate 
courses in tropical medicine and allied branches are provided in the School of Tropical 
Medicine. The Universities of Bombay and Madras also provide training facilities 
in. Hygiene. and Public Health. The activities of the Central Research Institute, 
Kasauli, relate chiefly to the production of vaccine and sera and research connected 
with this subject. The Pasteur Institute, Coonoor, carries on research on anti-rabic 
vaccine and related problems. It also provides facilities for. general bacteriological 
and clinical research. The King Institute of Preventive Medicine, Guindy, provides 
facilities for training and research in public health work, manufacture of vaccines, 
sera and lymph as well as analysis of water, foods and drugs. In the Malaria Institute 
of India, basic research is garried out on all aspects of malariology. The Institute 
also conducts advanced courses in malariology, particularly for the public health 
officers of governments, and the army medical personnel. 


13. Training of medical personnel upto degree standard is perhaps the most im- 
portant aspect of medical education in the context of our present work. The survey 
report describes in detail the facilities available in the medical colleges in the country 
for education upto graduate standard and training in medicine and surgery. From 
this we observed that there are at present 28 medical colleges more or less evenly dis- 
tributed,.over the whole country. Of these, 12 are well-established institutions and 
the rest were started only recently—either as new colleges or byconversion from Schools. 
The latter comprise 5 medical schools that have been re-organised for imparting educa- 
tion upto the degree standard. We note that double shift system has been introduced as 
an expermental measure in two institutions, viz., Medical College, Bombay and Medical 
College, Calcutta. Excluding the new institutions which have been started recently, 
the. fifteon established colleges have been turning out in recent years an everage of 
860 graduates every year against an intake of 1,150 students. The latest intake into all 
the institutions both old/and new is about 1,700 students. . With a view. to augmenting 
the number of qualified medical personnél in thé country and as a part:of. the re-settle- 
ment scheme, the Government of India have sanctioned a 5-year project for producing 
about 975 medical graduates within the next 5 years by giving advaiced training to 
ex-wervicemen who were licentiates or diploma holders from medical schools: - The 
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scheme has since June, 1947, been put into operation in the Lake Medical College 
Calcutta, with an intake of 150 students every six months. The duration of this training 
is 12 to 24 months, 


14. There were 18 medical schools in the Indian Union which used to account 
for an annual outturn of about 700 liceritiates. But following the accepted princi- 
ple of raising the standard of medical education in the country, 11 of these medical 
schools have already been converted into medical colleges for training upto the graduate 
standard. We understand that proposals have been formulated for converting 5 more 
medical schools into collegiate institutions at an early date. It is not unlikely that 
all the medical schools in the country will, before long, be re-organised into medical 
colleges, 


15. From the survey report, we observed that both for undergraduate and post- 
graduate training in dentistry, the available facilities in the country are totally inade- 
quate. There is yet no dental college in the country offering training upto degree 
standard in the dentistry. At present dental training is imparted in 3 dental colleges, 
one in Calcutta and two in Bombay. The number of students who qualify as dentists 
from these institutions, we understand, is not over 50 per year. 


16. The total number of qualified and practising nurses in India is estimated to 
be about 7,000 in the proportion of one for every 43,000 of the population which obviously 
is very low when compared to corresponding ratios obtaining in other countries. In view 
of the absence of facilities for advanced training in the provinces in nursing the Govern: 
ment of India started in 1946 a Nursing College in Delhi which offers a B.Sc. (Hens.) 
course in nursing in addition to short-term training courses for qualified nurses. The 
Nursing College has provision for an annual admission of 25 students into degreé courses 
and at present there are 17 students in the first year. 


17, We note that generally the existing facilities in all the institutions by way 
of staff, equipment, accommodation and hospital requirements are just adequate for 
the present intake of atudents but shortages in one respect or another have ii recent 
years been felt particularly in such of the institutions as have had to increase the intake. 


18, A forecast of the total outturn of various categories of medical personnel 
during the next 5 years is given at the end of this report. The following summarises 
the present position in respect of facilities for medical education and research in the 
country. 





TaBLE X 
Outturn in | Admissions in | Forecast of 
1946.47 1947-48 -otrttum fo 
the mext 6 
years 1947— 
1982. 
Licentiate courses in Medicine and Surgery . ’ . . 500 Not known {| Cannot ‘be 
estimated 4a 
mést of the 
Giliools ‘are 
béin: ver- 
tet ato 
‘ool Tapba 
Degree courses in Medicine and Surgery eh naive ade 860 1,700 5,940 
Post-graduate courses in various branchés of medicine and fi 
Surgery, Public Health, etc. . ‘ , ; : 220 50 1,046 
Degree courses in Nursing . : . : : or 50 250 
Diploma holders in Dentistry , : : ‘ i 50 1 360 
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19. To sum up the foregoing revibw of the resources of scientific and technical man- 
power In the country, we present below a consolidated statement showing the number 
of men that are likély to be turned out of our éducational and research institutions dur- 
ing the next five years. 














TaBLeE XI 
Category QOuttarn in ’ Admissions} Forécast of outturn 
in 1946-47 in 1947-48 | over the next 5-year 
period 1947—52 
A. Baric Scientific Hdacation : 
Intermediate in Science . i 19,660 | Noinforma-| 98,300 ) On the 
Eee F tion basis of 
B. Bo, graduates (Pure Sulétices) . 4,790 8,000 23,950 > 1946-47 
wet does ’ (eatimated) out-turn, 
B.Sc, (Hons.) Graduates =. ‘ : F ; 1,100 1,200 5,500 
(estimated) 
B. Higher Scientific Education ; 
M. So. in Pure Sciences z 640 700 3,210 
Ph. D., D. Sc., ete. in Pure Sciences 260 130 On the basis 
of the out- 
(Outturn in the last 10 years.) turn. for the 
last 10 yoars. 
Total number of post-graduate research workera 660 1,100 On the as- 
for whose training facilities are available in all sumption 
branches of Science and Technology, that all the 
regearch tra- 
ining  facili- 
ties would be 
fully utilized 
and the du- 
ration of tra- 
ining is about 
3 years). 
C. Engineering Education : 
Diploma courses ‘ ; . 1,150 $,150 8,250 
Degree and Post-graduate courses 950 2,520 6,610 
D. Technological Hducation : 
Diploma courses* ; - ‘ 290 500 1,780 
Degree and Post-graduate courses 320 420 2,180 
E. Medical Education : 500 | No informa: {Cannot be estimated 
Licentiate course in Medicine and Surgery . . tion as most of the schools 
, sre being converted 
into colleges. 
Degree course in Medicine and Surgery ; : 860 1,800] 5,940 
Post-graduate courses in varioug branches of 
Medicine, Surgery, Public Health, ete. — . A 220 350 1,040 
Degree courses in Nuraing . : ty ‘ . oe 50 250 
Diploma courses in Dentiatry 50 50 250 
F. Agricultural Education and Research ; 
Diploma courses in Agriculture, Dairying. etc. —. 180 140 900 
Degree courses in Agriculture, Agricultural Engi- 
neering, 6tc, . . , nent : : 350 "990 1 3,650 
M. Sc., Ph.D., D. &c., ete. in Agricultural Sciences . 70 80 480 
Post-graduate Diploma courses in Agriculturo, 
Dairying, Veterinary, Forestry and Allied 
Sciences, : 160 170 | 950 


Total number of Post-graduate regearch workers 
for whose training facilities are available. 


310 On the assumption that all the tacilities would 
be fully utilised and the period of training is 


. three years. 
Agricultural Soiencee 170 
Dairying - é § 
‘ ! i 
Veterinary Sciences 10; i 


. . ‘ 
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CHAPTER IV 


Development. of Scientific and Technical Manpower Resources—A five-year 
Education Plan 


1. A comparative study of the requirements for scientific and technical manpower 
for the next 5-year period and the existing resources as indicated in the previous chap- 
ters at once reveals that there is a wide gap: between the probable requirements and the 
anticipated output and that the available sources of this man-power are inadequate to 
meet our requirements, Jet alone our having a small potential reserve to draw upon in 
case of emergency or unforeseen circumstances. Even on stretching the five-year 
requirements to the next ten years, the gaps still exist. The gaps are both qualitative 
and quantitative. The shortages and surpluses, if any, are shown in the following 
statement : 
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2. It will be seen" from this statement that we have to take immediate steps to make 
good deficiencies in all categories and grades of scientific and technica] personnel except~ 
ing possibly of Agricultural personnel of the senior or executive type. Our estimated 
requirement for Agricultural personnel of the senior category is about 2,640 while tke 
facilities available in the existing institutions may make possible the production of 
about 4,360 graduates and post-graduates in Agriculture and allied Sciences duiirg the 
next 5 years, leaving thereby a surplus of 1,720. But in reality there would ke no sur- 
plus at all. For, our estimated requirements are only for Government and Govern- 
ment-sponsored activities in agriculture which are at present mostly confined to advisory 
functions and to a certain extent to research. The actual field activity in agriculture 
along modern scientific lines has to be carried out by agriculturists through private 
enterprise for which we will require a fairly large number of trained personnel. Besides, 
agriculture in India being in @ primitive state of neglect at present, needs to be deve- 
loped on an extensive scale with the aid of scientifically trained personnel, and this 
fact has not been fully noted in the Survey Report. 

3. In the Table No. XII given above, under the caption ‘Scientists and Science 
Teachers ’ belonging to the junior or supervisory grade, the number available is stated 
to be nil while the estimated requirements are for 16,220. The minimum educational 
qualification for this category of personnel being an University Degree in Science (B.Sc.), 
the statement might create a wrong impression that no graduates in science will be 
produced during the next 5 years. An explanation is, therefore, necessary. Our uni- 
versities and other educational institutions are at presont producing about 5,890 graduates 
in science every year and will continue to do so at the present rate unless facilities are 
expanded. During the next 5 years 29,450 graduates in science are expected to pass 
out of the institutions. But in our opinion the bulk of them may not be available for 
effective employment for the purposes for which we have made the assessment. Some 
will go in for higher scientific and technological education and research and some will 
by choice or otherwise ‘ drift’ into non-scientific occupations such as secretarial or 
clerical jobs, which are at present more remanerative than many a scientific or technica} 
job, trade and commerce, etc. and others would be required for positions of a non-techni- 
cal character for which a degree ‘in science is considered as a minimum qualification 
much the same way as a degree in arts. The same explanation holds good in the case 
of ‘Teachers with I. Sc. qualifications’ as mentioned in the above statement about 
182,300 of whom would be required for implementing the compulsory ‘ Basic Education 
Plan’. In planning for the development of scientific and technical man-power resources 
of the country therefore, due consideration should be given to increasing the output of 
I. Ses and B. Scs to meet all possible requirements. We estimate that the additional 
requirements for I. Scs during the next 10 years would be of the order of 3,00,000 i.e. 
about 30,000 per year. Assuming that the present out-turn is about 20,000 per yeur, 
the effective out-turn of I. Sos should be more than double itself during the next 10 
years. The out-turn of Science graduates also should be nearly double the present 
figure. 

4, Referring to the detailed assessment made in the Basic Report we find that 
qualitatively the types and categories of scientific and technical personnel] required are 
many and varied—various types of chemical technologists and specialists in chemical 


manufacturing operations, production engineers, design engineers, power engineers, 
ial knowledge of electrical knowledge of electrical furnace 


electrical engineers with speci 
fuel and furnace technologists, marine engineers and 


technology and electro-thermics, 
naval architects, foods and drugs analysts, ete. A considerable number of these special- 
ists would be required during the 5-10 year period as the various lines of activity de- 


pendent on them develop. Fermentation industry, especially using by-product molasses 
ag the principal raw material has considerable scope for development in this country 
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and. requires chemists and chemical technologists trained in industrial fermentation. 
The strict enforcement of Foods and Drugs Act requires chemical and biological assayists 
to man the regional laboratories, as and when established. Fuel and Furnace Techno- 
logists are necessary for the development of chemical, glass and ceramics and fuel indus- 
tries, while electro-chemists would be required for electro-chemical industries which 
will develop as the several large multi-purpose and hydro-electric projects are executed. 
Training in Cellulose technology is important for the development of rayon, paper and 
other industries, dependant on cellulose. Engineering industries, which are in a back- 
ward state would require for development a large number of production engineers. 
So is the case with ship-building industry, which calls for over 1000 marine engincers 
und naval architects. one’ of our institution has facilities for the training of these 
specialists except perhaps in the chemistry of Foods and Drugs. But whatever facilities 
are available in this subject are not quite adequate. As regards personnel for research 
the position is equally bad, if not worse. It is our considered opinion that atleast 1000 
research workers well trained in the various branches of science and technology would 
be required to man the several National Laboratories and other research establishments 
of industry, Governments, otc. But with the poor encouragement given to research 
in our institutions it would be well nigh impossible to produce such a large body of trained 
research workers if the present inadequacies and serious short-coming continue. The 
position would undoubtedly become desperate if the ever-widening realisation of the 
importance of scientific research to national development brings in its wake, as it must 
the need for increased output of research and if we do not have a correspondingly large 
number of research men to shoulder that responsibility. 


5. It is appropriate at this state to analyse in brief the quantitative picture pre- 
sented in the Balance Sheet so that certain factors might be brought forth to guide us 
in formulating a forward plan for the development of educational and research facilities 
in the country. Taking into consideration the probable requirements, we observe that 
there will be wu serious shortage of civil and structural, mechanical, electrical and 
communication engineers and this shortage as of necessity, has to be made up if not 
during the next 5 years, at least during the subsequent 5-year period. Architects also 
have to be trained in a large number, more so because, the requirements of Government 
und Government sponsored departments and the number of architects likely to be re- 
quired especially for the development of the architectural profession in the country 
have not been considered, Although the estimates show a deficit of 540 aeronautical 
sngineers we feel that special arrangements on a large scale are not necessary to cover 
it. The industry is yet to be established in the country, while certain facilities for 
advanced traming in the subject are available at the Indian Institute of Science, 
Bangalore and the scope of employment of personnel trained at the institution is at 
present very limited. As regards marine engineers and naval architects we have already 
referred to the total absence of training facilities in the subject, Here again, although 
the estimates are for over 1000 marine engineers and naval architects it is in our consi- 
dered opinion unlikely that such a large number would be required during the next 
5-10 years, especially in view of the fact that the ship-building industry might not deve- 
lop to the same extent as has been envisaged in the Survey Report. But that facilities 
for training in the subject should be organised in certain selected institutions there is no 
doubt. : 

6. As regards chemists and chemical technologists and physicists and applied 
physicists although the gap between the estimated requirements and anticipated output 
might not at first sight appear big, it is necessary to make good the deficit by expanding 
the training facilities available keeping also in mind the special fields in which necessary 
facilities are either totally absent or are below par. The deficit in the case of metal- 
lurgists and metallurgical engineers, mathematicians and statisticians, botanists, z00- 
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logists, geologists and biologists has also to be covered in a like manner. It may, however, 
be mentioned that the estimates for botanists, zoologists, geologists, physicists and to 
some extent chemists also include the requirements for ecience teachers with pest- 
graduate science qualifications, which compared to corresponding requirements for non- 
educational activities are indeed considerable. Unless therefore, the educational deve- 
lopment of the country proceeds according to plan, there is every possibility that the 
requirements for these categories of personne! will be less. In that event the extent 
of expansion of training facilities that might be necessary will be less and this is a factor 
of considerable importance to note in drawing up our development plans. In the case 
of textile technologists it is our considered view that normal expansion of the facilities 
available in the institutions should be enough to meet the situation and no unusual 
expansion or establishment of any large institution 1s necessary. The position regarding 
Dairy Scientists and Technologists is a little obscure. The estimates for this category 
of personnel are based on a plan, which was drawn up some time ago for the proper 
development of dairy industry along right scientific lines. Whether such a large scale 
development is likely to take place during tho next 5 or 10 year period is something 
about which we are not quite certain. At present training facilities in this 
branch of technology are available at the Dairy Research Institute up to the post-grad- 
uate standard and up to diploma standard at one or two agricultural institutions. We 
believe that these should be adequate but-with a little reorganisation,which eventually 
aims at having a Dairy College at the Dairy Research Institute. 

7. The position about Doctors is wo are afraid a difficult one. More than in any 
other professional course the factors limiting the expansion of training facilities are 
many and critical, chiefly due to tho reason that any expansion in this direction is largely 
dependent on a corresponding expansion, of hospital facilities for theinstitutions. At 
present, even though the available hospital facilities aro by no means adequate medical 
colleges have been obliged to increase the intake of students and any further increase 
can only be at tho sacrifice of the standard of training. Even if the hospital facilities 
were to increase there is a certain optimum number of students which any medical 
college should normally admit aud this optimum number has already been reached in 
most of the established colleges. Consequently, the only solution is the establishment ot 
new institutions along with hospitals, the latter to serve the dual purpose of develop- 
ment of health services on the one hand, and on the other providing the necessary train- 
ing facilities for medical students. An immediate means of improving the situation 
is to upgrade the medical schools into medical colleges. This has already been done in 
a large number of cases. The rest must soon be brought to follow suit. 

8. Anticipating serious manpower shortage we had suggested certain measures in 
our interim report to be initiated during the first six months, for the immediate improve- 
ment of the training facilities available in Universitios and Educational and research 
institutions. We regret to note that our recommendations in this regard have not been 
given effect to fully. However, we proceed to suggost here certain long-term measures 
which should form a part of the co-ordinated plan for the development of the country. 
The first approach to the problem of scientific manpower is to see to what oxtent the ex- 
isting resources can bo supplemented, re-orionted and developed to meet the scientific 
and technical man-power requirements discussed in the preceding sections, We have in 
this connection examined in detail the development and expansion plans of all the edu- 
tional and research institutions in the country. These plans are described under approe 
priate sections in the survey report and may be broadly grouped into :~- 

‘1) Projects envisaging introduction of specialised or post-graduate courses of 
study, and research in certain branches of science, engineering and technology 
not catered for now and projects envisaging rationalisation of the existing 
courses of study and their diversification. 
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(2) Projects envisaging development of institutions that are in a formative stage 
at present. 


(3) Projects envisaging expansion of training and research facilities in institutions 
where these are not of the requisite standard or where there is scope for such 
expansion. 


(4) Projects onvisaging re-organisation of the existing polytechnics or junior techni- 
cal institutions in order to impart higher instruction or institute graduate 
course in engineering and technology. 


(5) Projects envisaging increase in the intake of students into various courses in the 
existing institutions. 


The financial implications of the development plans are analysed in Annexure V 
at the end of this Report. . 


9, It is not necessary for us to stress the importance of each of the above categories 
of projects in the context of our present work and especially that of development of 
our resources to the maximum, both in type and in extent. We should, however, like 
to point out that the devolopment projects of the institutions cover one or more of the 
above. (2) and (3) do not ordinarily envisago increase in the intake of students in insti- 
tutions for regular courses of study of training but as a rosult of the expanded facilities, 
a large number of research workers can betrained. We have in the last Chapter referred 
to inadequate facilities in almost all the institutions in the country and this stato of 
affairs is having an adverse offect on the standard of training imparted in the institutions. 
We have also stated that unless the existing shortages in the teaching staff, accommoda- 
tion, and equipment are made good soon, the technical personnel coming out of the insti- 
tutions will not only be cf doubtful quality but our forecast of possible ont-turn during 
the next 5 years might not come true at all ; in which case the shortage of scientific and 
technical manpower will be well in excess of our present estimates, 


(1) also does not involve any increase in the intake of students into general engi- 
neering courses in tho institutions but provides for specialisation. This will be carried 
out chiefly by giving ro-orientation to the existing departments for starting advanced 
training in various specialised lines of engineering or technology such as hydraulic and 
irrigation engineering, public health engineering, soil mechanics, power plant engineor- 
ing, production engincering, ete. or fermentation technology, technology of soaps, oils, 
and fats, pharmaceutics and fine chemicals chemistry of foods and drugs, heavy chemi- 
cals. (4)and (5)are specially meant for increasing the out-turn of trained students in engin- 
eering technology and ather courses. The research development plans need more than a 
passing reference. Except in a small number of institutions , research has not received 
the attention it merits and oven in many first grade science institutions it has been all 
but. neglectod, Rosearch dovelopment in universities und educational institutions has 
a double purpose to fulfil. Firstly, these being the real fountain heads of scientific 
knowledge, have to be continuously encouraged. The other aspect is that it is only 
through encouragement of scientific resoarch in a general and broad manner that higher 
scientific education and training of research workers can be promoted. Wo, therefore, 
note with satisfaction that almost all the scientific and technical institutions have plans 
for the development of research in the various branches of science, technology, agriculture 
and medical sciences. Some of those research deveolpmont plans, especially those relat- 
ing to whole-time research organisations sponsored or maintained by Governments are 
for the normal development of their research activities, in the particular field of science 
nc technology. These, however, envisage increase in the facilities for the training 
of resoarch workers, The survey report takes all these various aspects into consideration 
and indicate the increases in the annual out-turn of personnel of various categories con- 
s°quent on the implemontiongfthe development plans, We observe that the anticipated 
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increased out-turn in respect of quantity and quality would to a considerable extent 
relieve the man-power shortage, if carried out in due course. We give in the following 
statement (Table XIII) a summary of the anticipated yearly increase in the out-tum 
of personnel as and when the development plans are implemented. 














TaBLe XIII 
Increase in out-turn year 
Category in personnel Graduates and Diploma holdere—- 
Post-graduates Junior Engineers 
1. Engineers :—~ } 
Civil Engincering . F : : ; , F 640 
Mechanical Engineering . : ; ; ; é 620 | 
Electrical Engineering . : : : 490 
General Mechanical and Electrical Bngineering . os 
Communication Engieering . ; ; : ; 20 
Chemical Engineoring =. ; : 3 , ‘ i 210 
Aeronautical Engineering ; i ; ; ; ; 70 : 750 
Mining Engineering p : ; : 30 
Marine Engineers and Naval Architecture . 80 | 
Specialised branches of Engineering such'as Highway Engi- ] 
neering, Automobile Engineoring, Metallurgical Engineering, 
Building Enginccring, Military Engineoring, Hydruilics \ 430 
and Urrigation, Public Health Engineering, Sol Mechanics, 
Dosign and Manufacture of Electrical Machinory, Prodnetion | 
Engineering, Power Plant Engineering, Traction Engineor- 
ing, Fuel and Combustion Engineering etc, | J 
2, Chemists and Chemical Technologists — : . 460 RO 
3. Glaas and. Ceramics Technologists / L . 50 20 
4. Textile Technologists. : : ; 5 f " L70 100 
5. Leather Tochnologista - ‘ ‘ F ; . : 20 20 
6. Metallurgists : : , . 1 ! . : 20 oe 
7, Geologists ; : , ; , 90 
8. Physicista and Applied Physic ists. : ; ; ; 250 
9. Mathomaticians and Statisticians . , : : 180 
10. Botanists. . . : , ‘ : : : 150 
11. Zoologista . : 160 
12. Marine Biologists and other cate gories of Biologists . : , 40 ee 
13, Dairy Scientists and Technologists é ; ; : ws 70 
14, Agrioultural Scientista . : : : . , : 290 50 (post-graduate 
Diploma-holders) 
15. Doctors : i cr, : ; . ; ‘ : 960 
Research Training Facilities Additional No. of Possible rate of 
studenta catered for — out-turn of trained re- 
aeateh OLE: 
Field of Research-— 
Physics , : . . : : . : . 170 6o 
Chemistry —. 4 : : : , : 230 70 
Mathematies and Statisties : : - : : ; 30 10 
Botany . : : : . . : mk : 50 20) 
Zoology . ; : ‘i ; ; 80 10 
Biology incl uding physiology ; : ‘ F 3 30 1a 
Geology . ‘ i . ‘ ‘ 30 10 
Recteul biel Seic: nee , . : : . : j 160 60 
Medical Sciences. ; : , : : . No estimates availablo. 


Engineering and Technology . . . : ; . No estimates available. 





= 
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10. A comparative study Tables XII and XTII reveals that on implementation of 
the development plans of all the institutions concerned the out-turn of scientific and 
technical personnel would increase and the requirements for the total man-power could 
be met to a considerable extent. Assuming that the plans take about 6 years for fullim- 
plementation and the increase in the out-turn is obtained at the end of this period the 
requirements for civil engineers, mechanical engineers, electrical engineers, chemical 
engineers, mining engineers, chemists and chemical technologists, physicists, and applied 
physicists, glass and ceramic technologists, textile technologists, leather technologists, 
mathematicians and statisticians, botanists and dairy technologists all of the senior or 
executive type could be met in full. In tho case of some of these categories of personnel 
there would indeed be a small surplus which might be taken to cover any possible addi- 
tional requirements. The out-turn of trained research workers will also increase 
giving thereby a much noeded fillip. The categories in which we still see gaps are electri- 
eal communication engineers, aeronautical engineers automobile engineers, genera] 
mechanical and electrica] ongincers, architects, fuel and furnace technologists, metal- 
lurgists and metallurgical engineers, marine enginoers and naval architects, geologists 
and geophysicists, zoologists, biologists and doctors. It should be possible to fill some 
of these gaps, especially in the case of onginoers and technologists by establishing two 
more Higher Technical Institutions one in the Southern Zone and the other in the 
Northern Zone, on the lines of the Hasternand Western Higher Technical Institutions 
described in the Survey Report. For tha training, however, of marine engineers in pro- 
duction engineering, design engineering etc. fuel and furnace technologists, specialist 
chemical technologists there are no facilities available in the country nor has the creation 
such facilities beon envisaged in the development plans, not at least to the extent re- 
quired. Consequently, special measures would be required to make up the shortages. 
As regards aeronautical engineers, however, it may not be necessary to plan, at least not 
until the industry has reached a definite stage of development for any considerablo 
expansion of training facilities for reasons alreacly mentioned in para 5 above, The 
deficits in the case of geologists, zoologists will have to be mado good by creating addi- 
tional facilities for training in the subjects either at the oxisting institutions or at now 
ones according to needs. 


The gaps are largest in the case of doctors and junior engineers of the supervisory 
category. The requirements for doctors as assessed for the next 5 years is far in excess 
of the number of medical graduates likely to be produced during the neat 10 years with 
the facilities now available plus those resulting from the various development projects; 
and the former is certain to increase further, unless the progress of health development 
schemes slows down due to financial and other reasons, which, however, should not be 
the case considering that the problem of health is in its importance next only to food. 
No doubt the various plans described in the Survey Report for the development of 
facilities for training and research in medical sciences envisage an increase of 960 medical 
graduates every year, But a considerable deficit still remains which would in all proba- 
bility increase, as the demand for doctors increases. We have in para 7 referred to the 
several factors limiting any further expansion of the training facilities available at tho 
existing medical colleges and the only means of increasing the out-turn of doctors is to 
establish new institutions along with new hospitals. 


12.%As regards the large deficit in the case of junior engineers the situation might be 
met in two different ways. Obviously the first of these is to establish a number of new 
institutions-polytechnics for the training of engineers and technologists up to the Diploma 
Standard. The other is to re-orient the present system of technical education in such 
» way that the ‘Superviosry ’ category of technical personnel is produced by Industr 
jn conjunctiou with technical institutions. The latter has"much to commend especially 
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since the supervisory category of technical personnel employed in Industry are essentially 
required to be practically trained men with a certain amount of academic background, 
which can be imparted to them at technical institutions on part-time basis, while they 
are being trained as apprentices in Industry. It is not necessary that they should 
possess on the academic side, the same high standard of training as the present day 
diploma holders. The usofwlness of the Diploma courses in engineering is greatly limited 
in that the personnel, who have undergone such courses are neither full-fledged engineers 
of the executive typo nor fully trained technicians of the ‘ Supervisor’ or ‘ Foreman ’ 
type. ‘They are a sort of hybrid and industrios have to train them all over again 
for employment as foromen. 


13. On the basis of the foregoing considerations we recommend that a 5-year plan 
for the development of educational and research training facilities in the country be 
worked out having the following main features :—- 


(a) Establishment of four Higher Technical Institutions as recommended by the 
All-India Council for Technical Education for advanced and post-graduate 
technical training. 


(b) Implementation of the various development plaus of the institutions described 
in the Survey Report which-envisage— 


(i) introduction of specialised or post-graduate courses of study and research 
in certain branches of science and technology not catered for now, 


(it) rationalisation of the existing courses of study and their diversification, 


(#2) full development of the institutions which are in a formative stage at 
present, 


(iv) expansion of training and research facilities in the institutions where these 
are not of the requisite standard or where there is scope for such aaen: 
sion, 


(v) re-organisation of somo otf the existing polytechnics or town technical insti- 
tutions in order to impartin them higher instruction, 


(vi) increasing the intake of students into various courses in some of the existing 
institutions, 


(c) Creation of facilities for training in production ongineering, design engineer- 
ing, fuel and furnace technology and other special fields at certain selected 
institutions on a regional basis. 

(d) Establishment of a College of Marine Engineering and Naval Architecture or 

creation of facilities for training in the subject at one or two selected institu- 
* tions. 


(e) Establishment of new medica! colleges for increasing the out-turn cf doctors. 


(f) Opening of Post-graduate Science Departments in such of the Universities as 
do not have them at present and strengthening cf th existing ones in order 
to increase the out-turn of scientists of 21l categories to the desired extent. 


(g) Training of supervisory categery of technical personnel in conjunction with 
industry. 
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CHAPTER V 
Industrial Training of Engineers and Technologists 


1. In the preceding paragraphs we have been concerned mainly with suggesting 
measures for the expansion of educational facilities to meet the requirements for scientific 
and technical man-power. We feel that this report would be incomplete unless we also 
deal with the question of industrial training of the large number of scientific and technical 
men who would be passing out of our educational institutions and require ‘“ condi- 
tioning’ for their gainful employment in industry and in other similar scientific and 
technical activities. 


2. We have in our interim report suggested certain interim measures for the ex- 
pansion of facilities for industrial training of the scientific and technical personnel. In 
this report we now make certain specific recommendations which can be implemented 
immediately and suggest certain measures which should go a long way in solving this 
difficult problem. 


3. A glance at the estimates of requirements for scientific and technical .personnel 
will at once reveal how diverse are the types required. While educational institutions 
could in due course be expected to be able to impart the required basic education, the 
practical training of the men must necessarily-rest with the employers (industry or 
Government departments). Employers, whether Government or Industry, naturally 
prefer to employ men who have already had the necessary practical training else- 
where, and frequently demand that the products from the educational institution should 
emerge with adequate practical outlook and experience. The men with the requisite 
theoretical and practical training can only be turhed out by the joint effort of educational 
institutions and industry. Unfortunately this joint responsibility is recognised only 
by a few of our progressive industrialists. 


4. We reproduce below from the survey reports a statement showing the practical 
training facilities that it may be possible to arrange now in the various industrial con- 
cerns and Government and Government-sponsored Departments. As regards facilities 
in the latter, it has to be noted that the Survey Report gives an estimate of the training 
facilities likely to be available after the implementation of the development plans while 
our estimates shown below relate to facilities that may be made readily available now : 


TABLE XIV 








No. of persons who 
Industry : No. of concerns ean be trained at any 
one time 


2 cee eng re warren tant el ee ee ne NE ae LAT = ge ett Ae fe ee ey em ee gee 


Industrial Concerns 





1, Chemical Industries-— 


Heavy Chemicals : ‘ ‘ . : ' : 19 149 (including 
Sindbri Fertiliser 
Factory). 
Pharmaceuticals and Drugs . . ’ . . : 19 40 
Soaps, Oils and Fata. ' : " . ‘ : 15 100 
Paints and Varnishes . , d ‘ : ’ 19 52 
2, Sugar and Fermentations .° . : : . _ 50 300 
3. Paper and Boards : : : . ‘ . . 10 128 


4, Cement é r Pe . . ‘ . . 11 96 


Industry 





5. Metallurgy -— 
Ferrous 
Non-ferrous 

. Mining 


: Textiles 

. Glags ‘ 

10, Ceramics and Refractories 
ll, Leather : : 


woos 


12, Engineering : : . ‘ 


. Fuel, Carbonisation and Tar Distillation 
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No. of persona who 


No. of concerns 


can be trained at any 





one time 
& 108 
9 22 
6 50 
Not known 15 
30 groups of mills 240 
8 32 
9 40 
40 300 (The standard 
of training facilities 
available in most of 
the concerns is very 
poor,) 
30 120 
240* 1192* 





(*Excluding leather.) 





Department 





Poste and Telegrapha . . 
Directorate Genera! of Observatories 
Director General of Civil Aviation 


Railways 


All India Radio ‘ 
Public Works Departments . , ' 


Central Waternower, Irrigation and Naviga- 
tion Commission. 
Electricity Departments. . 


Government Test House ‘ : 3 
Coal Commissioner's Department 5 ‘ 
Mathomatical Instruments Office 


Control Laboratories of Central Board of 
Revenue, 

Botanical Survey of India... ‘ . 

Zoological Survey of India. ‘ 7 . 

Defence Establishments 


Metallurgical Inspectorate : E ; 
Ordnance Factories . , ; 





Government and Government sponsored Departmente 





Field of Training 


Tele-communication Engg. . ” 

Meteorology and weather forecasting 

Aeronautical Engineering, Tele-communi- 
cation Engineering, Air Navigation, 
Radio and Radar technique. 

General, mechanical, electrical and civil 
engineering with special reference to rail- 
way communications, testing and stand- 
ardisation of scientific stores. 

Radios “and Tele-communication engi- 
neering. 

All aspects of civil engineering, and with 
particular reference to design and con- 
struction of dams, bridges, buildings 
and irrigational projects, muuicipal 
engineering, soi] mechanics ete. 

Hydrology and hydraulic research, design 
and construction of dams. 

Electrical generation, transmission and 
distribution. 

Testing, standardisation and certification . 

Mining . 

Instrument technology with special. refer- 
ence to optical instruments. 

Chemical Assaying . 


Systematic botany and museum work 

Animal Zoology 

General mechanical engineering and Pro- 
duction engineering. 

Testing and atandardisation of general 
stores. 

Testing and standardisation of ordnance 

etores, 
Metallurgical Testing and Research 


No, of persona 
who could be 
trained every 
year 





20 
25 
25 


100 
in workshops and 
other works, 20 
in Laboratories. 
50 


200 


15 
65 


amt 
No be oe 


SAD 


15 


5 
200 
834. 


42 


5, From the above statement it will be observed that about 240 industrial concerns 
can, among themselves, train about 1,200 scientists, engineers and technologists of the 
senior cr executive category ; and 18 Government and Government-sponsored organi- 
sations can train about 800 of these at a time. Except in a few cases, the available 
training facilities, we believe, have not been mobilised fully owing chiefly, we under- 
stand, to the rather luke warm attitude of industry and various Government Depart- 
ments in the matter of admitting trainees in numbers larger than required for their own 
purpose. This situation has contributed in no small measure to a denial of opportunities 
to suitably qualified candidates sceking necessary practical or industrial trainirg to 
equip themselves for useful employment. Considering the vast number of technically 
trained personnel that would be required for the various development projects during 
the next few years, one cannot be satisfied with the present position. Urgent and 
far-reaching measures should be adopted to make available the existing facilities 
for practical training to as many qualified students as possible. We sincerely hore that 
Industry and other organisations engaged in scientific and technical activities will come 
to appreciate that it would be in their own interests to take a more liberal view in the 
matter. There has lately been an encouraging change in outlook and a large number of 
concerns and Government Departments have agreed to provide training facilities to the 
maximum extcnt and to co-operate with a central authority in carrying out any indus- 
trial training programme that may be organised. Even so, it may be necessary 
for Government to introduce legislative measures so that it becomes incumbent on 
every established industrial concern to provide training facilities for qualified candidates 
in all the grades, notwithstanding whether the persons thus trained will be required by 
the concern or not. The large number of Government and Government-sponsored 
Departments should provide practical training facilities no less than industrial concerns. 
It is also necessary that in every contract entered into by the Government and other 
establishments for the purchase of industrial machinery, plant and equipment from 
foreign and Indian firms, there should be a provision in the terms of purchase for the 
training of a suitable number of Indians in the workshops of the firms. We have refer- 
red tc these measures in detail in our interim report. 


6. From a comparative study of the statement on the readily available training 
facilities and our estimate of requirements for trained personnel, we observe that, 
while these two factors are fairly well-balanced for certain development projects, there 
are wide gaps in others. The gaps are both qualitative and quantitative in as much 
as, on the one hand, no facilities are at present available for the training of certain types 
of personnel due to lack of development of the relevant branches of Industry, and 
on the other, although some training facilities are available they are not adequate 
to cover all our requirements. Instances of the former are lack of facilities for the 
training of personnel for the manufacture of electro-chemicals, synthetic and chemo- 
therapeutic products, antibiotics, rayon, plastics, etc., and various lines of engineering 
industry. This situation is characteristic of all countries which face the problem of 
large scale industrial development after remaining comparatively inactive for a long 
timé, and there is no ready-made measure for remedying it. | We have mainly to depend 
on progressive development of industry which would result in a corresponding increase 
in the training facilities. It would also be necessary to send some of our scientists and 
technicians abroad to acquire first hand knowledge of the working of some of the indus- 
tries. We shall refer to this aspect of the question elsewhere in the report. 


7. As a general measure we recommend the following :— 


(i) The technical departments of Governments should organise, in their establish- 
mens, facilities for the industrial training of— 


(a) the artisan type of personnel, 
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(6) the supervisory or foreman type of personnol, and 


(c) the executive type of porsonnel, 


and the expenses for the organisation and careful supervision of training facilities for 
all the above three types should be borne by Government. ven though the expenditure 
may at first-sight appear to be unproductive it is not really so in the long run. 


(ii) All factories or industrial establishments both private and state owned, should 
include schemes of practical training and expenditure on this account should be regarded 
as legitimate expenditure of the establishment. For effective implementation of the 
recommendations made, Government should, following the French system, invpose a 
certain levy on every industrial concern —say about 3% of tho total wages paid by the 
concern, and the proceeds of such levy supplemented by Government subvention of 
an equal amount should be utilised for organising practical training of various grades 
and categories of personnel in industrial concerns under Government’s supervision. 


We have no suitable basis at this stage to estimate the total amount likely to be 
available for Industrial Training consequent on the above measure being given effect to. 
However, it will be considerahle and will progressively increase as the industrial develop- 
nent of the country proceeds and- should be adequate for the industrial training of 
all categories of personnel—xecutive, Supervisory and Artisan. 


(ii?) In all the three above types of establishments, trainees should be paid wages 
or stipends, the value of which in the case of scientifically or techvically trained men 
should be adequate to meet the trainees’ expenses on board and loging. 


(iv) Industry and Government Departments should recruit fresh graduates as 
officer trainees and put them through an organised training programme with a view to 
their ultimate employment as executive officers. 


8. Our requirements for tech: ically tramed personnel of the senior type for the 
next five—ten year period being over 40,000 for industrial development and Govern- 
ment and Government-sponsored activities, every effort should be mado to mobilise 
fully all available training facilities now as well as in the yoars to come, and to utilise 
them ina planned and co-ordinated manner. Towards this end, a definite programme of 
Industrial Training extending over the next five-- ten years sLould be drawn up for the 
training of a certain number of graduates every yoar ona stipondiary basis in industrial 
concerns and Government and Government-sponsored Departments. The scheme 
should work in a progressive manner starting with the training of such persons for whom 
the necessary facilities may now be available in industrial concerns and Government 
Departments as stated in para, 4 above, and increasing the number of trainees as the 
training facilities increase. The number and distribution of trainees among the branches 
should be correlated to the requirements for personnel of all grades as assessed by us. 
The Government should also institute Industrial Training Stipends, each of the value 
of Rs. 200 per month for this training programme and the number of stipends should 
be halt that of candidates undergoing training i.e., about 20,000. 


9, In view of the unavailability of facilities for both theoretical and practical train- 
ing of personnel required for rayon and, cellulose industries, sp cial arrangements should 
be made for such training in c.rtuin select :d institutions or in the Co-operative 
Research Laboratory that might be established for this gioup of industries. 








Foor Note,—Mr. Ram Ratan Gupta does not support the proposed compulsory levy on Industry for 
training purposes, ; F 
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CHAPTER VI 


Overseas Tra‘ning 


1. Bofore we deal with the question of training of Indian personnel abroad, we 
consider it necessary to give here a brief review of what has alrady been done in this 
matter. The Government of India sponsored about three years ago an Overseas Train- 
ing Scheme and about 720 Indian students have so far been s:lected and sent abroad 
for “advanced training and research”’ in the various branches of science and technology, 
primarily with a view to providing the necessary talent for the various development 
projects under contemplation. We are not aware to what extent those objectives have 
been realised. However, the scheme was initiated at a time when the universities and 
technical institutions abroad lacked accommodation and facilities even for their own 
nationals. In spite of this, the Government secured witl: great difficulty certain num- 
ber of seats in foreign institutions, but.it is now understood that great difficulties aro 
being experienced regarding the arrangement of practical trainirg for these students. 
Some of them are now returning after acquiring whatever training they could obtain 
under the prevailing circumstances and the problem of usefully employing them is 
engaging the attention of the Government. But we regret to observe here that generally 
the Government’s scheme of overseas training has left much to be desired both in its 
conception and execution. Recently, the Government also appointed a Committee under 
the Chairmanship of Dr. B. C. Roy to review the scheme of Overseas Training as being 
worked out at present, and advise them on the future course of action. Inits interim 
recommendations the Committee hag stated that it would be desirable to expand the 
scope of the Overseas Scholarship Scheme so’ as to meet the necds of educational 
institutions and industry in addition to those of Government ULepartments, for scien- 
tific personnel with higher training and also to include a few other important subjects, 
e.y.— Humanities, for which scholars may be sent overseas for higher training, The num- 
ber of scholars to be traired abroad would consequently becomo larger if that Com- 
mittee’s suggestions are accepted by Government. In view of the limited accommoda- 
tion available in foreign institutions as wellas the limited financial resources of the 
country, Roy Committee has suggested that a list of priorities bo drawn up both in the 
subjects of study or training and the number of scholars to be sent abroad. Further, the 
Committee has expressed the view that fresh graduatesfrom Indian Universities or 
technical institutions should work in India for at least one or two years before they 
are selected for training abroad. For this purpose, the Committee has also recomme.d- 
ed that a Scheme of Auxiliary Scholarships tenable in India be instituted. This is the 
background against which we now have to consider the question of Overseas Training, 
lt is our considered opinion, and this opinion is also shared by the leading industrialists 
of the conntry, educationists and other persons who count, that—-. 


(1) Indian Scientific and Technical personnel need to be trained abroad with 
a different omphasis on the scholar’s educational and training programme 
so as to meet the immediate needs of the country for specialists. 


(2) In the context of the reqirements of the country, necessity exists for training 
our men overseas to fulfil three distinct but specific needs, namely, (a) 
training of personnel for industrial development, () training of personnel 
for scientific and industrial research and education, and (c) training of per- 
sonnel to meet certain specific requirements of Government and Govern- 
ment-sponsored Departments. 
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(3) Personnel whom it is required to train abroad for industrial development 
should be selectod from amongst those who have had a certain amount of 
industrial experience in the particular industry concern ‘d and also have the 
necessary academic qualifications. They should preferably be selected from 
amongst those employed in industry and sent abroad to undergo training 
for specific periods in appropriate industrial concerns. Trainees should be 
sent abroad to specialise in particular in those industries in which training 
facilities in India are inadequate and the development of which are in the 
national interest, It may not be necessary for such men to receive any — 
acadenic training in institutions abroad. What is most important in this 
connectiun is that our technical men should study the modern methods 
of production, pick up the ‘know how’ of new developments in particular 
branches of industries, etc. In organising this training, teams of different 
categories of personnel rather than individuals should be sent abroad espe- 
cially for such industries which for development depend on the co-opera- 
tive or joint effort of engineers, chemists and other categories of personnel. 


(4) As regards the training of personnel for research and educational purposes, 
the obvious course is to select men from university research contres and 
other research organisations of the country and send them to work in labora- 
tories abroad for short periods to study the trends of modern research, 
their developments and technique and to establish contact with research 
workers elsewhere in the world. The period of their study abroad should 
not ordinarily exceed one year since these scholars are not expected to work 
for post-graduate degrees of foreign universities. They are expected to 
be fully trained and equipped in this country as far as our facilities permit, 
In order that these objectives might be realised, the method of organising 
the training should also be different from what has been fol owed in the 
the past in that definite quotas of scholarships should be allocated to 
each university or institution based on the scope of educational or research 
activity of the institution concerned, its development plans and other like 
considerations. At the same time a central pool of Overseas Scholarships 
should be created out of which deserving candidates selected froi all the 
institutions may be sponsored for Overseas Train‘ng. As a sequal the me- 
thod of selecting candidates for the training should also be different. The 
institutions concerned should select candidates from amongst their staff 
or whole time research workers according to rules framed by the Govern- 
ment ; and the selections thus made should be subject to the approval of 
an overall Selection Board set up by the Government. ‘This method will 
give a certain amount of freedom to the authorities of the institutions to 
select suitable candidates, who in their opinion will help to develop them 
and is the only realistic approach. The chief object of overseas training 
with reference to higher education and research isto give university 
teachers and others engaged in them an opportunity to learn latest 
teaching methods or research techniques as followed in more advanced 
countries and to equip tuemselves to develop their own institutions in 
this country. For the genera] improvement in the standard of teaching, 
it may also be desirable generally to send abroad a team of workers 
rather than individuals to study modern developments in teaching 
methods and research technique in selected subjects. 
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(5) No cut and dried suggestiony arc necessary in regard to overseas training to 
meet the neods of Government, Departments. Genorally, members of the 
staff of technical departments should get an opportunity to visit corres- 
ponding departments or institutions abroad te acquaint themselves with 
the latest developments in their own fields. This is not, in a strict sense, 
any kind of training but is in tho nature of short-term visits of tect nical 
porsonnel it, Government service to foroign countries. This is also differ- 
ent from the Study Leave Scheme already provided for in Government 
Dopartments. 


(6) Persons who have been technically or industrially trained abroad should 
not only be utilized for the industrial development of the country but also 
for the training of additional technical personnel in the country _ itself, 
thereby reducing the number of people who would otherwise have to be 
sent abroad for training. 


(7) Sending of fresh graduates to forcign universities for another course of aca- 
demic training in the hope that such persons will, on their return, be 
useful in the industrial development of the country should be discouraged. 


2. We have given in Appendix VI a list.of subjects in which Indian technical per- 
sonnel should be trained abroad. We-have also shown in it the number of cand'dates who 
should be thus trained for each of the three purposes, (a) Industrialdev clopment, (b) Gov- 
ernment az:.d Government-sponsored activities, and (c) Higher scientific education and 
research. As regards the last we have made an attempt to allocate quotas to institu- 
tions in cach zone on the basis of the scope of educaticnal and research activity in each 
institution. To summarise our requirements in the matter of overscas training are :— 





TABLE XV 
Objective No. of persons to bo trained 
during the next 5 yeurs 
(a) Industria] Development. 460 
(b) Govt. and Government sponsored activities. . . ‘ 603 
(0) Higher Education and Research. : ‘ : ‘ ‘ 909 


3. It is obvious that the training of such a large body of scientific and technical 
personnel abroad as shown in the statement would involve large national expenditure, 
even if the training were to be organised for the next 10 years. There is also, as has been 
noted, the present difficulty of obtaining suitable training facilities in industrial con- 
cerns, universities and other institutions abroad. Both these factors put a limit to the 
number of men who can be sent for foreign tia'ning in the near future. Consequently, 
other means of providing the necessary training facilities especially to personnel 
required for industrial development have to be explored. We have keen informed that 
the Ministry of Industry and Supply, in consultation with industries have drawn up a 
list of foreign technical experts whom it might Le desiakle to bring into this ccuntry for 
the development of various industries. If three or four understudies are attached to 
each of these foreign experts, it may be possible to train a certain number of our 
technical personnel in this country itself. We commend that the possibilities in this 


respect be examined. 
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CHAPER VII 


Equal Opportunities, Free Places, Science Talent Search, 
Shortage of Teachers etc. 


1. In this chapter we shall deal with certain general questions of importance, to the 
progress of scientific and technical education in the country. 


2. We feel that special measures should be adopted for attracting talented students 
to pursue higher scientific and tecknical education. Scholarships and Free Places, which 
represent the most practical steps to enable poor but talented students to obtain higher 
education are limited, while the cost of technical educaticn compared with the er 
capita income of the people is high. Generally, only a small section of the people, who 
can afford the high cost of such educaticn join the Universities and technical institutions, 
and that section does not necessarily represent the best talent. The best way of 
improving the situation is to create Free Places and Scholarships for about 50% of the 
annual admissions to our educational institutions and award them on merit alone. While 
amounting to a great measure of social justice this would enable really tal nted students 
to obtain higher education and thereby help to build up the scientific man-power 
resources of the country. 

3. It will be observed from the survey data relating to educational facilities 
presented in the Basic Report and reviewed:in Chapter HI of this report that the actual 
admissions to various definite courses’ of study and training during 1947-48 and the 
provision that exists for research training are as follows :-— 


Courses of Study Admissions in 1947-48 
A. Engineering & Technology— 
Degre? and Post-graduate courses 2944 
Diploma courses 3658 
B. Pure Sciences— 
Post-graduate cours?s-—M.Sce., ete. 700 
C. Agricultural Seiences— 
D gree & Post-gradute cours°s 1245 
Other cours?s, mostly Diploma courses 140 
D. Metical Scierces— 
Degree & Post-grad ite courses 2152 
Diploma courses only in Dentistry 50 
Reszarch Training— 
Pur? & Applied Sciences 630 
Agricultural Scienc s 183 
Engineering & Technology Actual fizures are not 


availabi+, may b2 assumed 
to b> abo it 100 
Medical Sciences Actual figures ar> not 
availabl>, may b2 assumed 
to be about 50 


The tuition fee varies from institution to institution for the same courses. 
In addition, students have to pay various other seasonal fees, such as, library 
fee, sports fee, examination fee, etc. There is also a trend to increase the fees 
in most institutions. Considering all these factors we might take the maximum 
fees per student per year to be about Rupees four hundred for degree and post- 
graduate courses in Engineering and Technology, Agriculture and Medical Sciences ; 
and about Rupees two hundred for the diploma courses. For Pure Sciences 
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the fees are about Rupees three hundred, and for resea ini 

same amount. Scholarships amounting to 50% of the otal Tiaiber of fee Places 
should be instituted. The value of each scholarship should be about Rupees one 
thousand per year for degree and post-graduate courses and about Rupees five undead for 
diploma courses. The value of research training scholarships, however, should be about 
Rupees eighteen hundred per year, On this basis the number of Free Places that should 
be instituted and the expenditure involved are as shown below. In ostimatin th 
expenditure we have taken into consideration the duration of the various couee ce nk 
for degree courses in engineering, technology and agriculture, 3 years for diploma es 
in the same subjects, 2 years for M.Sc. course in pure sciences, 5 years for degree 
courses in medicine and surgery and 3 years for research training. "On this basis salne 

4 of the following statement indicates the maximum annual expenditure ae 








Courses Number of Free Number of S 
hi i . 

a eke ores Places bites gules ponualexpendiiare 
A. Engineering and T echnology— (Rs, lakhs) 

Degree and Post-graduate courses, : 1470 

Diploma courses. ; 1830. tbe oe - 

aa 

B. Pure Sciences: - 

Post-graduate courses-——M. Sc., ete, : 360 180 ae 
O. Agricultural Sciencea — 

Degree and Post-graduxte courses. : 620 

Other courses, mostly diploma courges, 10 op es 
D. Medical Sciencea— 

Dezree and Post-graduate courses. p 1080 510 . 

Diploma courses only Dentistry. ; 40 20 ae 
Research Training — 

Pure and Applied Sciences, . . 320 320 

Agricultural Sviences. : : ‘ 90 “90 

Fngineering and Technology. : : 50 50 30°5 

Modical Sciences. F F 2 i 30 30 





Total . 5950 3240 197-5 








Similar provision perhaps on a somewhat reduced scale should b deo % ‘ 
and B.Sc, stages also. e made in the ISc. 


4. Now that the importance of scientific research to national progress i ing incre: 
ingly realised and that a chain of National Laboratories is in the eine “of gies nha 
it is only right that special efforts should be made to search for scientific talent gitesd 
to take to research. In America, National Science Talent Search Competition amon 
young men and women from High Schools and Colleges has proved its value. We stron iy 
feel that some such method of locating and encouraging scientific talent should alse be 


employed in this country. 


Shortage of Teachers. 


6. Of all the handicaps from which our educational institutions are at pre i 
sent suffi 

the shortage of teachers is perhaps the worst. We have referred to it in brief in our ie 

Report and in the survey report we have described how this is adversely affecting the 

gtandard of training in the institutions. The inadequacy of teachers’ salaries is the 
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root cause of this deficiency. Even in first grade institutions the salaries of teachers 
are deplorably low. The salary of a Demonstrator or Tutor averages about Rs. 75 to 100 
per month and that of a Lecturer about Rs. 100 to 150 and that of a Professor about 
Rs. 500 in Universities and about Rs. 300 to 400 in the colleges. In contrast, clerical 
and administrative jobs in Government Departments are very much better paid. So 
also are scientific and technical jobs in Industry and Government Departments. The 
result has been that there is a steady ‘drift’ of teachers from Universities and 
other educational institutions into scientific and technical jobs in Industry and Govern- 
ment Departments, whenever available and when these are not available, into clerical and 
technical jobs and educational institutions are finding it increasingly difficult to attract 
suitably qualified persons for teaching posts. Unless the situation is tackled immediately 
with a sense of urgency, thre is no likelihood of any of our long-term devclopment plans 
materialising. The problem is capable of solution only on an economic plane since 
economic factors are at the root of it, 


We suggest after mature consideration that the salary scales of teachers of various 
categories should be as shown below :— 


(a) University Inatitutions, Profeasional Institutions and other Post-graduate Institutione— 


Professsors (Senior) Rs. 1,500 to 2,000 


Professors (Sunior) Rs. 1,000 to 1,500 


Readors, Assistant Professors and Senior Lecturers, 5 : é Rs. 750 to 1,200 


Junior Lecturers, Demonstrators, eto, 2. , i : , ‘ Rs. 250to 600 


(b) Science Colleges (under-graduate standard)— 


Professors F . . : 4 - ; t . : Rs, 600 to 1,200 
Assistant Professors : , ‘ ‘ i ‘ : * Re, 350to 850 
Leoturera, Demonstrators, eto, ‘ ’ é 7 . . ‘ Rs, 250 to 600 


6. We reiterate here our previous recommendation in our Interim Report that engineers 
in government service should be encouraged wherever necessary to assist in instruction 
in engineering colleges. While this recommendation would, no doubt, relieve the shortage 
of teachers in our technical institutions, it has another commendable significance in 
that, it would enable the institutions to improve the standard of training, especially 


from the practical point of view. 


7, During the factual survey, the desirability of associating wherever possible senior 
technical executives of industrial concerns with the training of students in technical 
institutions was discussed with prominent industrialists. A majority of the indus- 
trialists welcomed the proposal and assured that the services of their. technical 
personnel would be made available for training purposes in institutions located close to 
the industrial establishments. We, therefore, recommend that suitable arrangements be 
worked out whereby the services of the senior officers of engineering depertments of 
Governments and the technical executives of industrial concerns might be utilised for 
the training of students in engineering and technological institutions located close to 
their headquarters. This arrangement will besides improving the standard of training 
relieve to a considerable extent, the acute shortage of trained teachers in institutions 
which is a factor of great importance in the present set up 
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8. We cannot conclude this chapter without referring to the method of admission of 
students to educational institutions. We understand that in certain University and 
Government Institutions admissions are still being made on communal and caste consi- 
derations. We also understand that communal influences play a considerable role even 
in such an important matter as the appointment of teachers. We need not stress here 
how irrational and dangerous communal policies are, especially in educational matters. 
Denial of opportunities for higher education to any particular section of the people for 
reagons of caste, creed or community represents, to say the least, a most reactionery step 
and the pursuit of such a policy is bound to have far-reaching repurcussions on the quality 
of scientific man-power as well as on the calibre of post-graduate research in Universities. 
Incidentally, it also represents a most flagrant violation of the secular policy of the State. 
It might be argued in defence of the communal Basis of admission to educational insti- 
tutions that the backward communities should be given an opportunity to raise themselves 
to the same level as the more advaced ones but the remedy is not to shut out from the 
colleges the youth of educationally more advanced ones but to enable the poor but intelli- 
gent student to whichever community he may belong to obtain higher education as of 
right. It is therefore most important for the progress of education and research in 
this country completely to: jettison the irrational restrictions and prohibitions which 
have been erected in certain places to defeat the wholesome principle that admission 
to collegiate institutions should be hy merit-alone. We strongly urge that Government 
take immediate steps to investigate the conditions obtaining in educational institutions 
in the country with particular reference to the principle of admission of students, appoint- 
ment of teachers etc., and adept suitable measures to discourage the institutions from fol- 
lowing a policy which is likely to militate not only against the efficiency of scientific man- 
power—consideration with which this Committee is vitally concerned—but also clearly 
defies a fundamental right envisaged in the constitution of the country. 
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CHAPTER VIII 


Unemployment, Drift and Leakage of Talent, National Register of 
Scientific & Technical Personnel. 


1. We feel that our report would be incomplete if we did not refer to wastage of sci- 
entific and technica] talent. Considered as a wealth of a country, scientific and techni- 
cal talent has much in common with other material resources—mineral, agricultural! 
etc, in as much as prevention of wastage and profitable utilization characterise any 
plan of national development dependent on these resources. 


2. In the context of scientific and technical man-power, wastage of talent assumes 
several forms, Of these the worst and at the same time the simplest is unemployment 
which is chiefly caused by over production and lack of suitable openings. Drift and 
Leakage of talent which represent the other forms are more complex in that their causes 
are subtle, various and sometimes ill-defined. Though in net effect they constitute 
wastage of talent, drift and leakage are not identical. To explain the terms as we under- 
stand them, drift means migration of talent from scientific to non-scientific activities, 
as it happens when a scientist takes a non-scientific job, or an engineer is put on a job which 
had better be carried by one who is not an engineer. Leakage of talent occurs when a scien- 
tist or a technologist, who has specialised in any particular branch or possesses expert know- 
ledge of some aspect of science or technology does not find opportunities to use such 
knowledge, which in consequence becomes a waste. He might continue to do work of a 
scientific or technical nature, but still represents ‘Leakage’ if any of his special abilities, 
for the acquisition of which he has devoted time, labour and money is not properly uti- 
lised. Instances are a research chemist, who is obliged to do routine analytical or 
chemical inspection work in factory without opportunities to use his research talents, or 
an engineer, who has specialised in Designing finds himself only in the position of a 
supervisor in charge of production or constriction work, 


3. Various factors—economic, geographical, and personal are responsible for Drift and 
Leakage and in every progressive country of the world therc is always a certain amount 
of wastage of talent, which in the very nature of things is unavoidable. But it is the 
essence of human planning that such wastage is brought down to an irreducible minimum. 
No country faces a more desperate situation than when a large body of the educated 
people are unemployed or unsuitably employed. , 


4. So far no reliable data have been collected regarding the extent of wastage of 
scientific and technical talent in India and we therefore considered it necessary to ascertain 
the true state of affairs. A ‘Questionnaire for Individuals’ (as reproduced in Appendix X) 
was circulated along with the gestionnaires relating to Government and Government- 
sponsored Departments, Industries and Educational Institutions, So far (i.e. upto 
24-7-48) we have registered over 8,000 such completed questionnaires and more are await- 
ing registration. An analysis of the information thus collected is given below : - 
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$. M.Sc. or Higher Quallifcationa: 


Agriculture . . : ‘ ma 25 42 
Chemistry . , ; ‘ 2 6 685 
Mathematica 2 16 163 
Physica 4 4 248 
Botany ; ; ; : 3 4 208 
Zoologists 2 , 187 
Chemical Technologists i ; wh oF 6 
Geography & Geophysics. . os ya 8 
4, Medical Lisentiates 5 r . 2 m4 64 
4, Medical Graduates or Higher aunt: 
cations 9 a 538 
6. Engineors- predyeicr or pies amelie: 
cations . 88 As 2361 
7, Engineers-Diploma Holders ‘ : 48 os 1284 


Yotal ce 131 811 


6. Although the above anniysin relates to only about 8000 persons, we may 
take it as a cross-section of the entire scientific and technical capital of the country and 
representing as nearly as possible the correct state of affairs. We find from it that tho 
wastage of talent is about 4% made up of ‘unemployment’ & ‘Drift’ approximately in 
equal proportions. It may be that when the state of employment of all the scivntific 
and technical personnel i in the country is correctly known the wastage figure might be a 
little more, but in any case we do not expect it to be much over 10%. 


6. An overall wastage of 19% does not seem to us high, especially in a country like 
India where due to Jack of industrial development suitable openings for scientists and 
technologists are somewhat limited. However, it is comparatively high in the case of 
those who have B.Sc. as the maximum qualification. We discussed this question with a 
number of distinguished educationists, and they were of the opinion that the drift at the 
B.Sc. stage is usually very high rising to as much as 50% in some cases. This is not sur- 
prising since the B. Se. degree in most cases. is a qualifying degree preparatory to higher 
scientific or technical studies and the facilities for such studies ave limited. We need not, 
however, fecl undue anxiety on that score since science graduates also should be employed 
in non-scientific occupations where they will try to bring to bear their scientific outlook 
on methods on general problems. We are of the opinion that much benefit would accrue 
from a wider diffusion of scientific knowledge through all sphercs of activity, provided 
sufficient number of technical men can be sparcd. The drift amongst personnel above 
B.Se. stage is small and is largely due to general unsatisfactory conditions of work in 
teaching and scientific occupations and the generally lower salaries and fewer privileges 
offered in technical posts as compared to administrative posts. 


7,In our analysis of the state of employment, we have not indicated 
the leakage of talent-—-that is to say the number of scientists and technologists, 
whose special qualifications and attainments are not being fully utilised in their present 
employment, This is so not because there is no leakage but we have not had any suit- 
able basis on which to assess the leakage; and we could not take the views expressed by 
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individuals regarding their special qualifications and how little such qualifications arebeing 
utilised for absolute truth. But that there is considerable Jeakage of talent, there 
is no doubt and we know from our own expétience that there is a large number 
of sci ntists and technologists, who given bett: r opportunities and cncouragement are cap- 
ablo of making a large contribution to the development of the country in their respec- 
tive fields. To examine individual cases and suggest remedies is a formidable +-sk and 
we can only suggest general measures, designed to improve the present situation and 
these we outline in the following para. 


8. The cost of training in scientific and technical subject is comparatively high and 
if a person thus trained leaves the scientific work for administrat:-ve or non-scientific 
profession for monetary gain or position, the money end effort spent on his training are 
generally a loss, except is so far as such persons may find themselves in » position where 
they can bring to bear on administartive problems their scientific outicck. Keeping 
in view the shortage of scientific and technical personne] in the country, we feel that it 
will be in the na*ional interest if this drift is minimised as far as possible. It is there- 
fore necessary that the main causes leading to this drift, viz., inadequate salary, inferior 
status and disparity of privilege between technical and administrative personnel should 
be eliminated. Towards this end and particularly to minimise leakage of talent we 
also recommend the creation of a Central Scientific & Technical Service on the lines 
of the Indian Administrative and other All-India Services. 


9. Compilation of a National Register of Scientific and Technical persomnel of Indie 
is one of our Terms of Reference and is very important in the context of prevention 
of wastage of talent, Every progressive coun{ry of the world has not only compiled 
a National Register of its scientists, technolegists, doctors, ete., but is maintaining the 
register up-to-date. In these covntries, special machirery has been set up on a permanent 
basis for the purpose and the work is being carried out in a systematic and co-ordinated 
manner. The register serves the dual purpose of a directory of the scientific and tech- 
nical capital of the country and provides the necessary basis for detemining how best 
to utilise the talent both in times of peace and war. No effort has so far been made 
in this country to compile a corresponding National Register in a systematic manner. 
Although every province and Indian Staté has compiled a register of qualified 
medical personnel under the Indian Medical Registration Act, such registers are 
neither up-to-date nor do they fulfil the objectives of a National Register. We consider 
that compilation of a register of all the scientists, cngineers, technologists, doctors and 
other categories of sci: ntific and technica] personnel available in India should be vigorous- 
ly pursued and the register should contain full information regarding an individual’s 
qualifications, experience, speciv] attainments, etc. In order that the register might 
at all times be up-to-date the work should be carricd out in a sort. of permanent 
basis. , 


At our first meeting we decided that the compilation work should be undertaken 
by the Council of Scientific and Industrial Research in conjunction with the National 
Institute of Sciences of India. These two organisaticns have, we understand, 
called upon the scientific and technical personnel in the county to register their names 
and particulars. Woe are also gratified to note that the Prime Minister hims]f has evinced 
keen interest in this work and has urged all qualified persons to register themselves, 
So far the Council of Research and the National Institute of Sciences have recciyed parti- 
culars in respect of about 20,000 persons, which aro now being compiled. Although, 
this number represents a good response, we are of the opinion that the scientific and 
technical capital available in the country is much greater and a large number of qualified 
persons are yet to register themselves and therefore. every effort should be made to com- 
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plete the register: aa far-as. possible. It seems to us that we might have to enforce some 
measure whereby it becomes incumbent on every qualified scientific technical person to 
register himself. In the United Kingdom, no scientific or technical person can seek 
employment unless. his name appears on the National Register and he bearsa National 
Register Number. . We recommend that.immediate steps. be taken to. enforce suitable 
measures in. this..country also. 

8. 8. Bhatnagar 

H. J. Bhabha 

R. R. Gupta 

K. A. Hamiad 

H. Kabir 


A. N. Khosla 


NOWR--(Lhe report hae net boow signed K. 8. Krishnan 
| Hanes Mehta aa. che is abread). J. N. Mukerjee 


Baini Prasad 
K. 0. K. E. Raja 
D. 8. Kothari 
Regunath Prashw'| 
| 1D. N. Wadia 
Ls. R. Sen Gupta 
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SUMMARY 


A summary of the findings and recommendations of the Scientific Manpower 
Committce is presented in the following :— 


A.— Assessment of Mc npower. 


The Scientific Man-power Committee assesses the requirements for scientifie and 
technical personnel during the next 5 to 10 year period (1947 52—57) for Government 
(civil and defence), for teaching and research and for industry, agriculture, transport 
medicine and other fields dependent on the use of scientific and technical man-power 
as follows :— 
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No. required 
Category Senior Junior 
grade grade 

Engineers of all categories —. : : é j q ‘ : : . ° 25,260 28,700 
Architects. ; : < ‘ : : : i ‘ ' ; : 310 ie 
Chemists and Chemical Technologists. ; ; d j : 5 ‘ 6,560 - 3,000 
Physicista . ; ; : . d j : ‘ F ' ; : 3,300 220 
Metallurgists i . ; . } s : : , ' . : 1,090 150 
Glass and Ceramica Technologiste  . F 3 : . . , . 820 340 
Fuel and Furnace Technologists —. : : | : . a : P 310 te 
Textile Technologists : : : F f ; : . : ' 780 050 
Leather Technologists. : : : ‘ ; . ‘ : : 850 456 
Geologists and Geophyaiciats . . : ; : ; : : ‘ ; 1,420 ie 
Mathematicians and Statisticians . : f ‘ \ ‘ ; . ‘ 1,660 eo 
Botanistay . . : : ; f ; ‘ : F : . ; 900 ad 
Zoologiste | 80 
Biologiste . i : . ; . 3 : : ' , 5 : 680 te 
Agricultural Scientists . ( : * [ : : . : é 2,640 61¢ 
Dairy Technologists. . : , . . . ‘ . : . 700 eo 
Doctors ‘ : . : ; . . . + : . : - 19,740 we 
Non-medical personnel (Nurses) . : ; P F 7 ‘ , i $2,516 os 
Soience Teachera—- 

Graduates in Science A ‘ ‘ , ‘ i i * ; . 16,220 

Intermediate in Science ‘ A . . t ; ‘ . - 1,82,800 eas 

Intermediates in Science as Technical persnonnel : : ; ‘ : 600 ie 


Unclassified Scientific and Technical Personnel 7 i: ‘ ‘: i 7 3,820 








es 


(Caaptag Il-—Panra. 28) 
B.—Survey of Manpower Resources 


(a) Hngineering and Technological Bducation— 

1, The Committee observes that facilities for post-graduate.education and research. 
in engineering and technology are almost non-existent. There are no more than 6. 
established institutions in the whole country which impart education upto post- 
graduate standard and even there the range of subjects covered is limited. However, 
the progress of engineering education has not been unsatisfactory upto the under- 
graduate or degree standard. There are 23 first-grade Engineering Colleges in .the 
country offering courses in Civil, Electrical and Mechanical Engineering, Recently 
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Chemical Engineering courses have been organised in 4, Electrical Communication 
Engineering in 2, Mctallurgical IC tnginecring in 1, and Highway Ergineering also in one 
of these Colleges. Combined courses in Mec hanical and Electrial Engineering ‘subjects is 
a special feature of some of the Kugincering Colleges, especially in the Northern and 
Western zones. The Committee notes that there is at present little scope for specializa- 
tion in numerous branches of engineering at the degree or post-graduate stages and 
consequently the existing system may be regarded as one relating mostly to general 
engineering education in the three basic branches of engincering, namely, Civil, Mecha- 
nical and Electrical. Technological education has not kept pace with engineering 
education and shows only limited dev clopment both in the range of subjects covered 
and in the number of institutions providing such courses. There are only 8 first- 
grade institutions in the country teaching technological subjects upto the degree 
standard. Of these 3 institutions offer courses in Chemical Engineering, 2 in Oil 'Tech- 
nology, 1 each in Ceramics, Glass, Pharmaceutics, Metallurgy and Leather, 2 in Mining 
and 2 in Textile Technology. The courses in some of these institutions have been started 


fairly recently. (Cuaprer [1I,—Paras, 2 & 3.) 


2. In the matter of junior engineering and technological education upto the diploma 
standard the present position is somowhat statisfactory, in that over 45 institutions 
distributed all over the country are engaged in imparting instruction in a fairly wide 
range of subjects in enginecring and te lmology. (CHarreR TII-—Pana. 3.) 

3. The present out-turn of technologists and engineers and the admissions into the 
various institutions in 1047-48 areas follows (Cuaprer III—Para. 3). :— 








Outturn Admission 





in in 
Standard of training 1946-47 1947-48 
Rngineering-— : 
Diploma Courses ‘ : : ‘i ‘ ‘ é i » 41,150 3,150 
Degree and Post-graduate Courses . : : ? ; : : . . 950 2,520 
Technology — 
Diploma Courses . . . . : : . . . 290 510 
Degree and Post- graduate Courses . - ’ . 7 . . : . 820 420 








4. The Committee observes that all the Engincoring and Technological institutions 
in the country suffer from such handicaps as lack of equipment or lack of adequate staff 
or lack of adequate accommodation or all the three. This is chiefly due to two factors, 
namely, (i) that established institutions which have increased their normal intake have 
not always been able to expand their facilitics correspondingly, and (i) institutions 
which have been started recently have been progressing rather slowly, mainly due to 
lack of funds. Tho availablo facilities in respect of equipment, staff, teaching accom- 
modation, etc., in many of these institutions hardly fulfil 40 per cent. of the minimum 
requirements suggested by the All India Council for Technical Education. This 
unsatisfactory state of affairs is hav ‘ing an adverse effect on the standard of technological 
education. The Committee is of the considered opinion that the first epproach to the 
problem of development of engineering and. technological education should Le to strength- 
en the existing facilities in the institutions by equipping and staffing them adequately for 
the present intake of students and to bring up the standard of training to the desired 


jevel. (Coaprmr [1] —Para, 4.) 
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5. The Committee observes that little or no research either in Engineering oz m 
Technology is being carried out at present in the institutions excepting perhaps in 
one or two ; the reasons are, the institutions have developed only for teaching a:.d in 
many of them the available facilities are not adequate even for this purpose. The 
acad>mic atmosphere prevailing in the institutions is also anything but conducive 
to research. The staff of almost all the institutions are heavily burdened with routine 
teaching work and are left with little time for research. The equipment and other 
facilities available for reseathsch are very poor and there is little collaboration and con- 
tact between Industry and th > institutions. It is the considered opinion of the Committee 
that unless these existing handicaps are removed no real impetus can be given to 
engineering and industrial research. Members of staff should be enabled to find 
sufficient time to devote toresearch and suitable research fellowships or scholarships 
shoald be instituted in each institution. The existing facilities in respect of staff, 
equipment, accommodation, etc. should be improved not only for teaching but also 
for research purposes and there should be close liaison between Industry and educa- 
tional institutions so that the latter might cater to the needs of industry both in the 
matter of research and in the training of personnel, (CHapren I1I--Para. 5.) 


(b) Higher Scientific Education and Research--~ 


6. A large number of institutions, more or less evenly distributed throughout 
the whole country, provid: facilities for Basic Sci-ntific Education upto I.Sc., B.Se., and 
B.Sc. (Hons.) standard in Physics, Chemistry, Mathematics, Botany, Zoology, Geology 
and other biological sciences. The out-turn of I.8c B.Sc. and B.Se., (Hons.) graduates 
for 1946-47 is as shown below :-— 





Outturn Admissions 


in in 
1046-47 = 1047-46 








{ntermediate in Science : ; [ . , , F : , a 19,660 Not known 


B.8c. graduate (Pure Sciences) ‘ : 3 ? : 5 ‘ : . 4,790 - 8,000 

(estimated) 

B.Sc. (Hons.) graduates : : : : 2 . : , : 3 1,100. 1,200 
(estimated) 
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(CHaprer JIIT—Para. 6.) 


7, Almost all the institutions teaching upto L.Sc. and B.Sc. standards are now 
working at full strength, some in two shifts, and no appreciable increase in the out- 
turn of graduates or intermediates in science can be expected from them 
in the near future. Any appreciable increase in the out-turn which might be required 
will have to be brovght about by starting new institutions, since the introduction of 
Double Shift System in institutions where it has not already been introduced can only 
be possible by effecting all round expansion of the institutions concerned, that is, by 
providing additional staff, equipment and buildings which may practically amount to 
starting new institutions. The Committee observes that even in many of the existing 
institutions the facilities available are extremely unsatisfactory. The intake. of stu- 
dents into the various courses in these institutions has increased in recent years, but there 
has been no corresponding increase in the facilities. Classrooms are crowded, the 
staff over-worked and there has been no replacement of the old and unserviceable 
equipment nor any additions made thereto. The Committee stresses that if basic 
scientific education in the country is to be maintained at the requisite” standard’ all 


58 


these deficiencies should be first removed. The Committee also refers to the con- 
dition in which teachers are working in the institutions. Although in some of these 
institutions some limited facilities for research are available, the staffis so heavily bur- 
dened with routine teaching work—25 hours per week or more—that they find little time 
for research. The condition is much the same in some of the colleges which offer Hon- 
ours and post-graduate courses in addition to under-graduate courses. The salary scales 
are far from satisfactory. In some cases they are ridiculously low. There is general 
discontent amongst the members of the staff and the institutions are finding it in- 
creasingly difficult to attract qualified teachers. (Caaprrr III—Para. 7.) 


8, Linking up Higher Scientific Education with Research, the Committee observes 
that there are at present 25 Universities in the country of which 7 are still in a forma- 
tive stage. In some of the Indian Universities M.Sc. degree is obtainable mainly by 
research ; in some others either by research or by examination and in the rest by both. 
Most of the Universities are maintaining departments for post-graduate’ education 
and research in the various branches of basic th: sciences—-Physics, Chemistry, Mathema- 
tics, Botany, Zoology, Geology and other biological sciences. Some of these post-graduate 
Départments of Universities,—a number of first-grade science Colleges eiher affiliated to 
Universities or divectly maintained by them--have facilities for post-graduate research 
and training which, though at present not quite satsisfactory in all respects, are capable 
of being developed especially for the training of research workers. The Committee 
completes the picture of scientific and- industrial, research in the country by referring 
in detail to the activities of several special institutions also, special in the sense that, 
unlike the university institutions, these do not ordinarily cater for routine post-graduate 
teaching of scholars for higher degrees or diplomas, but are whole-time research es- 
tablishments, such as the National Laboratories of the Council of Sci ntific and 
Ind wtrial Research, Bose Research Institute, Indian Institute of Science, Tata 
Institute of Fundamental Research, Solar Physics Laboratory, etc. The Committee 
observes that in the context of Higher Technical Education and Research these 
special institutions have their importance, in that many of them function as research 
training centres and also provide facilities for research students to work for higher 
post-graduate degrees of Indian Universities. The Committee summarises the 
present position in respect of Higher Scientific Education and Research in the 
following statement :—~ 


Outturn in Admissions jn 
1946-47 1947-48 
M.Sc. courses in Basia Sciences, ......... 60.0.6 c eee eee 640 700 
PL.D., DSc, eto, in Baio Soionecs......,.0...0ee eee Tot] outturn for the last 10 years-—-130 
Total No. of work. Possible rate of 
ers for whose out-turn per year 
Research Training training facilities 
are available 
Physica . . . : . . é . ‘ 140 45 
Chemistry : ‘ : ‘ . : ‘ : 310 100 
Mathematica. . _ . : . ’ F i 30 10 
Btatiatica . : s . . : . . . 10 i 3 
Botany ' - 70 20 
Geology . 20 7 
Zoology : ' ; : : ‘ : 4 : 20 18 
Applied Biology 7 : : A . . ; 3 1 
Marine Biology & F . : . é ee ti) & 
Prysiology . : : . : : ‘ . 5 1 


Othor subjects. . * . ‘ . ‘ F 10 3 
(Cuaprie IT]-- Paras. 8-—-10,) 
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(c) Agricultural Education and Research—~ 


9. The Committee observes that there are about 18 institutions in the country 
which provide facilities for education and research in Agriculture, Dairying, Forestry, Vo- 
terinary Sciences, Fisheries and other allied subjects. The Committealso describes in brief 
the activities ofall tha vzcicultural research institutions in the country, with particular 
reference to the scope of work and the facilities available in them for research training. 
The Committee’s findings about the present position of agricultural education and 
research in the country are summarised in the statement below :—- 








Probable 
outturn 
Outturn in Admissions during the 
Courses 1946-47 in noxt 
1947-48 & years 
Dairy and Allied Sciences . . ’ . - : 180 140 900 
B.8e, in Agriculture and Agricultural Engineering % 350 990 8,630 
M.Sc. and Doctorates in Agricultural Sciences ~, : 80 80 480 
Post-graduate diplomas in Agriculture, Veterinary, 
Forestry, Duirying and Allied Scieuces — , . ' 160 176 940 
Total number of post-graduate research workera: fi Agri. 310 trained 
whose truining facilities are available. : . Sciences 170 research 
Dairying 5 workers 
Veterinary 
Sciences 10 





—e 


*(On the assumption that all the research training facilities are fully utilised and the duration of train- 
ing is about 3 years). 


(Coarrer I1I—Para. 1}). 


(d) Medical Bducation and Research-~ 


10, The Committee observes that the facilities available in the country for post 
graduate training and research in Medical and allied branches are poor. Nine Medical 
Colleges are said to prov:d> facilities for such training’but considered in the light of 
the outturn of trained post-graduate personnel every year, the Committee expresses 
considerable doubt whether the claims of most of these institutions are justified or 
whether medical graduates do take to post-graduate training. The Committee also 
notes that very little medica] research is now being conducted in the Medical Colleges 
and the only centres of research are certain special establishments, such as the All- 
India Institute of Public Health and Hygiene, Pasteur Institute, King Institute, 
Malaria Institute, Haffkine Institute and a few other Government and semi-Govern- 
ment establishments. (CHaprer JII—Para. 12.) 


11. The Committee considers that the training of medical personnel upto the degree 
standard is perhaps the most important aspect of medical education in the context: 
of the requirements for medical personnel. The Committee estimates that facilities 
for training up to degree standard in medicine and surgery are available in about 28 
Medical Colleges which are more or less evenly distributed over the whole country. 
Of these 12 are well-established institutions and the rest have been started only re- 
cently—since 1946 or thereafter. The latter comprise oth new institutions end 5 
Medical Schools that have been re-organised for imparting education upto the degree 
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standard. The Committee notes that Double Shift System has been introduced as an 
experimental measure in two institutions. Excluding the new institutions which have 
been started recently the 12 established colleges have been turning out in recent years 
anaverage of 860 graduates every year against an intake of 1,050 students. The latest: 
intake into all the institutions, both old and new, is about 1,700 students. The Com- 
mittee also notes that with a view to augmenting the number of qualified medical 
personnel in the country, and as a part of the resettlement scheme, the Government of 
India have sanctioned a 5-year project for producing about 975 medical graduates 
within the next 5 years by giving advanced training to ex-servicemen who were 
licentiates or diploma-holders from Medical Schools. (Cuaprer [1I—Para. 13.) 


12, There are 18 Medical Schools in the Indian Union which used to account for 
an aniual outturn of about 700 licentiates. But, following on the accepted principle 
of raising the standard of medical education in the country, elcven of these Medical 
Szhools have already been converted into Medical Colleges for training upto the 
degree standard. The Committee hopes that all the otner Medical Schools in the 
country will, before Jong, be re-organised into Medical Colleges. (Cuaprer I1J—Para. 
14.) 


13. The Committee observes that both for under-graduate and post-graduate 
training in Dentistry the available faciliiies in the country are totaly inad quate. 
There is ag yet no Dental College im the country offering training upto the degree 
standaid’ in dentistry. (CHaprmr UJ——Para. 15.) 


14. Tho Committee ostimates that the total number of qualified and practising 
nurses in India is about 7,000.in the proportion of 1 for every 43,000 of the population, 
which obviously is very low when compared to corresponding ratios obtaining in 
other countries. In view of the absence of facilities for the advanced training in Pro- 
vinces in nursing the Government of India started in 1946 a Nursing College in Delhi 
which offers a B.Sc. (Hons,) course for nursing in addition to short-term traming 
course for qualified nurses. The Nursing College has provision for an annual admission 
of 50 students into the degree courses. (CHaprer I1I—-Para. 16.) 


15. The Committee observes that generally the existing facilities in all the medical 
institutions by way of staff, equipment, accommodation and hospital requirements 
are, just adequate for the present intake of students but shortages in one respect cr 
anocher have in recent years been felt particularly i in such institutions as have nad .o 
increase the intake. The Committee summarizes the present position in respect of 
Tenis for medical education and research in the country as follows :— 
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Forecast of 











, outtura 
Outturn in Admission in for the 
1946-47 1947-48 next 5 yeara 
1947-52 
Licentiate Courses in Medicine and Surgery ‘ : 500 Not kiown Cannot be estimated 


ag most of the soho. 
ols are being convert. 
ed into Colieges, 


Degree Courses in Medicine and Surgery 360 1,700 5,040 
FPoat-graduate Courses: in ‘various branches ‘of Medicine e 

and Surgery, Public Health, ete. , : . 7 220 350 1,040 
Tegrée Courses in Nursing . . - ° . se 50 250 
Diploma helders in Dentistry. Fe F : . 50 70 300 
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16. The Committee has presented an overall picture of the present scientific 
manpower resources in the country in Statement XI of its main report. 


C.—$-year Plan of Development 

i. On the basis of a comparative study of the requirements tor scientific and 
technical man-power for the next 5-year period (1947--52) and the existing resources, 
the Committee estimates that there are wide gaps between the possible requirements 
and the anticipated output and that the available resources of man-power are inade- 
quate to meet our requirements, let alone our having a small potential reserve to draw 
upon in case of emergency or unforeseen circumstances. The Committee observes 
that even on stretching the 5-year requirements to the next 10 years the gaps still 
exist. The gaps are both qualitative and quantitative. The Committee has shown 
in Statement XII of its report (page 62) the shortages and surpluses, if any. In order 
to make up the gaps the Committee recommends that a 6-year plan for the develop- 
ment of education and research facilities inthe country be worked out having the 
following main features :—~ 


(a) Establishment of four Higher Technical Institutions as recommended by 
the All-India Council for Technical Education for advanced and post- 
graduate technical training. 


(6) Implementation of the various development plans of institutions described 
in the Survey Report which envisage -- 


(i) introduction of specialised or post-graduate courses of study and research 
in certain branches of seience and technology not catered for now ; 


(14) rationalisation of the existing courses of study and their diversification ; 


(it) full development of institutions which are in a formative stage at pre- 
sent ; 


(w) expansion of training and research facilities in institutions where thece are 
not of the requisite standard or where there is scope for such expansion ; 


(v) reorganisation of some ofthe existing polytechnics or lower technical 
institutions in order to impart in them higher instruction ; 


(vi) increasing the intake of students into various courses in some of the exist- 
ing institutions, 
(c) Creation of facilities for training in production engineering, design engineer- 
ing, fuel and furnace technology and other special fields at certain selected 
institutions on a regional basis. 


(d) Establishment of a College of Marine Engineering and Naval Architecture 
or creation of facilities for training in the subject at one or two selected 
institutions. 


(e) Establishment of new medical colleges for increasing the out-turn of doctors. 


(f) Opening of post-graduate Science Departments in suchof the Universities as 
do not have them at present, and strengthening of the existing ones in 
order to increase the outturn of scientists of all categories to the 
desired extent. 


{g) Training of supervisory category of technical personnel in conjunction with 
industry. 


The Committee also recommends that the effective outturn of I.8c.s during the 
next 10 years should more than double itself; and the outturn of science graduates 
should be nearly double the present. (Cuaprer 1V—Para. 13.) 
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D.—Indastrial. Training 

The Committee estimates that the requirements for technically trained personnel of 
the senior or executive type for the next 5—10-year period are over 40,600 for indus- 
trial development and Government and Government-sponsored activities and feels that 
the question of industrial or practical training of the large number of scientific and techni- 
cal men passing out of our educational institutions to ‘condition’ them for their gainful 
employment should receive urgent consideration. The Committee estimates that about 
240 leading industrial concerns in thec ountry can, among themselves, train about 1,200 
Scientists, Engineers and Technologists of the senior or executive category and 18 
Government and Government-sponsored Departments can train about 800 of these per- 
sonnel at a time. The Committee believes that, except in a few cases, the available facili- 
ties have not been mobilized fully owing chiefly to the lukewarm attitude of Industry and 
various Government Departments in the matter ofadmitting trainees in numbers larger 
than required for their own purposes, This situation, the Committee contends, has con- 
tributed in no small measure to a denial of opportunities to suitably qualified candidates 
seeking necessary practical or industrial training to equip themselves for useful employ- 
ment. Considering the vast number of technically trained personnel that would be train- 
ed for various development projects during the next few years, the Committee recom- 
mends that urgent and far reaching measures should be adopted to make available exist- 
ing facilities for practical training to as many quulificd students as possible. Towards this 
end the Committce recommends that Government-should introduce legislative measures 
so that it becomes incumbent on every established industrial concern to prc vide train- 
ing facilities for qualified candidates in all grades notwithstanding whether the persons 
thus trained are required by the concern or not. The large number of Government and 
Government-sponsored Departments should provide practical training facilities no less 
than industrial concerns. As a general measure the Committce also recommen is the 
following :— 


1, The technical departments of Government should organize in their establishments 
facilities for the industrial training of— 


(a) artisan type of prsonnel ; 
(6) supervisory or foreman type of personnel; and 
(c) executive type of personnel ; 


and the expenses for the organisation and careful supervision of training for all the above 
three types should be borne by them. (Carrer V—Paras. 1—-7.) 


2. All factories or industrial establishments, both private and state-owned, should 
include schemes of practical training and expenditure on this account should be regarded 
as legitimate expenditure of the establishment. For effective implementation of recom- 
mendations made, Government should, following the French system, impose a levy on 
every industrial concern— say about 3% of the total wages paid by the concern- and the 
proceeds of such levy, supplemented by Government subvention of an equal amount, 
should be utilized for organizing practical trainjng of various grades and categories of 
personnel in industrial concerns under Governments supervision.(CHAPTER V—-PaRa. 7.) 


3. In all the above three types of establishments trainees should be paid wages or 
stipends the value of which, in the case of scientific or technically trained men, should be 
adequate to meet the expenses on board and lodging. (Cuaprrr V—Para. 7.) 


4, Industrial and Government Departments should recruit fresh graduates as 
officer-trainees and put them throngh any organised training programme with a view 
to their ultimate employment as Executive Officers. (CuaptER V—Para. 7.) 


63 


The Committee recomamends that every effort should be made to mobilize fully 

all available training facilities now as well as in the years to come and to utilize them in a 
planned and co-ordinated manner. Towards this end a definite programmeof industrial 
training, extending over the next 6—10-year period, should be drawnupfcr the trainirg 
of a certain number of graduates every year on a stipendiary basis in industr.al concerns 
and Government-sponsored departments. The scheme should work in a progressive 
manner, starting with the training of such personnel for whom the neceesrary facilities 
may now be available in industrial concerns and Government departments, and increas- 
ingthe number of trainees as the training facilities increase. The number and distribution 
of trainees among the various branches should be correlated to the requirements of por- 
sonnel of all grades as assessed by the Committee. The Government should also institute 
industrial training stipends each of the value of Rs. 200 per month for this training pro- 
gramme and the number of stipends should be half the number of candidates undergoing 
taining, 7.¢., about 20,000. (CHAPTER V-—Para. 8.) 


In view of the unavailability of facilities for both theoretical and practical training 
of personnel required for Rayon and Cellulose industries, special arrangements should be 
made for such training in certain selected institutions or in the Co-operative Research La- 
boratory that might be established for this group of industries. (CHAPTER V—PaRra. 9.) 


E.—Cvrrseas Training 


Tn the matter of training of scientific and technical personnel abroad, the Committee 
is of the opinion that the Scheme of Overseas Training, so far worked by the Governm:n 
of India, leaves much to bo desired both in its objectives and the method of execution. 


1. The Committee feels that Indian Scientific and Technical Personnel need be 
trained abroad with a different emphasis on the scholars’ educational and training pro- 
gramme so as to mect the immediate needs of the country for specialists. (CuapTyR VI— 
Para, 1.) 


2. In the context of the roquirements of the country, necessity exists for training of 
men overseas to fulfill distinct but specific needs, namely :— 


(a) training of personnel for industrial development, 
(6) training of personnel for sciontific and industrial research and education and 


(c) training of personnel to meet certain specific requirements of Government 
and Government-sponsored departments. (CHaprer VI—Panra. 1.) 


3. Personnel whom itisrequired to train abroad for industrial development should 
be selected from among those who have had a certain amount of industrial] 
experience in the particular industry concerned and also have the necessary academic 
qualifications. They should proferably be selected from amongst those employed in 
industry and sent abroad to undergo training for specific periods in appropriate 
industrial concerns, Trainees should be sent abroad to specialize in particular in those 
industries in which training facilities are inadequate and the development of which 
is in the national interest. It may not be necessary for such men to receive any 
academic training in institutionsabroad. What is most important in this connection is 
that our technical men should study the modern methods of production, pick up the 
“know how” of new developments in particular branches of industries, etc. In 
organising this training, teams of different categories of personnel, rather than 
individuals, should be sent abroad especially for such industries which for 
development, would depend upon the co-operative or group effort of Engincers, 
Chemists and other categories of personnel, (CHarTER VI—Para. 1.) 
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4. As regards the training of personnel for research and educational purposes, it is 
necessary toselest mon from the Uaiversity Rasearch Centres and other Research Organi- 
zations of the country and send them to work in laboratories abroad for short periods to 
study tho trends of modern resourch, their davelopment and techniques and to establish 
contact with research workers elsewhere in the world. The whole period of sudy should 
not ordinarily exceed one year, since these scholars are not expected to work for post- 
graduate degrees of foreign universities. They are expected to bo fully trained and equip- 
ped in this country as far as our facilities permit. In order that the3e objectives might 
be realized the method of organizing the training should also be different from what has 
been followed in the past’ in that definite quotas of scholarships should be allocated to 
each University or Institution based on the scope of educational or research activities 
of the Institution concerned, its development plans and other like considerations. At the 
same time a central pool of Overseas Scholarships should be created out of which deserving 
candidates selected from all the Institutions may be sponsored for overseas training. As 
a sequel the method of selecting candidates for the training should also be different. 
The Institutions concerned should select candidates from amongst their staff or whole 
time research workers according to rules framed by Government and the selection thus 
made should be subject tothe approval ofa Selection Board set up by the Government. 
For the general improvement in the standard of teaching, it is also desirable generally to 
send abroad a team of workers rathor than individuals to study modern teaching methods 
and research technique in selected subjects... (CHapreR VI---PaRa. 1.) 


5. In order to meet the needs of Govertiiment Departments, mombors of the staff of 
technical departments should get an opportunity to visit corresponding departments or 
institutions abroad to acquaint themselves with latest developments in their own fields. 
(CHarteR VI-—Para. 1.) 


6, Persons who are technically or industrially trained abroad should not only be 
utilized for the industrial development of the country but also for the training of addi- 
tional technica] personnel in the country itself thereby reducing the number of people who 
would otherwise have to be sent abroad for training. (CHarpterR VI—Para. 1.) 


7. Sending of fresh graduates to Foreign Universities for another course or academic 
training in the hope that such persons will on their return be useful in industrial develop- 
ment of the country should be discouraged. 


The Committee makes a provisional estimate as shown below of our requirements 
in the matter of overseas training during the next 5—10-year period. 


Number of persons 


Dbiestive to be trained abroad 
(a) Industrial Development . . ; : ; 460 
(6) Government and Government-sponsored Activities . 603 
(c) Higher Education and Research . ‘ ; 909 


LL, 
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In order to reduce as far as possible the number of persons to be trained abroad, the 
Committee recommends that three or four Ind‘an under-studies should be attached to 
every foreign expert who is engaged to work in this country. (CHAPTER VI—Para. 2.) 
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F.—Equal Opportunities, Free Places, Science Talent Search, Shortage of 
Teachers, etc. 


The Committee feels that special measures should be adopted for attracting talented 
students to pursue higher scientific and technical education and recommends that the 
best way of realising this objective is to create Free Places and Scholarships and such 
other facilities in our educational institutions and award them on merit alone. While 
amounting to a great measure of social justice the Committee feels that this would enable 
really talented students to obtain higher education and thereby help to build up the scien- 
tific man-power resources of the country. The Committee feels that such concessions be 
created in all branches of Engineering, Technology, Medicine, Agriculture, etc., as 
shown in the following statement :~— 


ne Se 


Courses Number of Free Number of Annual expendi. 
Places Scholarships turein Ras, 
Lakhs , 





A, Engineering and Technoiogy— 


Degree and post-graduate courses . : F 1,470 740 53*0 
Diploma courses . : : . . é 1,830 920 26°0 


B. Pure Sciences— 


Post-graduate courses (M.Sc,, ete.). ; 350 180 6-0 
Cc. Agricultural Sciences 

Degree and post-graduate courses ; J 620 310 22-5 

Other courses, mostly diploma courses . 5 70 40 1-0 


D. Medical Sciences — 


Degree and post-graduate courses . s = 1,080 540 48°5 
Diploma courses—-only Dentistry. . . ’ 40 20 1-0 


OQ, Research Training — 





Pure and Applied Sciences. F . . 320 320 7 
Agrioultural Seisnoes : . ‘ : . 90 90 
Engineering and Technology. ‘ 7 , 50 50 40-5 
Medical Sciences . : . > . i 30 30 

Total . 5,950 3,240 197°5 





Similar provision, perhaps on a somewhat reduced scale, should be made in the I.Se, 
and B.Sc. stages also. (Cuaprer VII-~Panras, 1 ~3.) 


The Committee is of the considered opinion that special efforts should be made to 
search out scientific talent suited totake to research inthe various National Laboratories 
and other research establishments and recommends that a National Science Talc nt 
Search Competition as adopted in the U.S.A. should also be inaugurated in this country 
for locating and encouraging scientific talent in this country. (CHaprer VII—Para, 4.) 


The Committee is of the opinion, that of all the handicaps from which our educational 
institutions are at present suffering, the shortage of teachers is the worst and that this 
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bottleneck is adversely affecting the standard of training in the institutions. The inade- 
quacy of teachers’ salaries isthe root cause of this situation and the consequantial result is 
that there is a steady ‘ drift ’ of teachers going on from Universities and other educational 
institutions into scentific and technical jobs in industry and Government Departments, 
whenever available and when these are not available, into clerical and techical jobs which 
are more often better paid than teachers’ posts. The Committee feels that unless the 
situation is tackled immediately with a sense of urgency, there is no likelihood of any of 
our long-term development plans materialising and that the problem is capable of 
solution only on an economic plane since economic factors are at the root of it. The 
Committee recommends tht the salary scales of teachers of various categories should 
be as shown below :— 


(a) University Inst!’ vions, Professional Inetitutions and other Post-graduate Inatitutions— 


Professors (Senior) =. ee 1,500 £22,000 
Professors (Junio). : . ‘ Z : : : ‘ - : 1,000 to 1,500 
Readers, Assis!..nt Professors and Senior Lecturers : : . ‘ * 750 to 1,200 
Junior Lectn. ws, Demonstrators, eto, . . F . : . : : 250 to 600 


(6) Set .we Colleges (under-graduate standard)— 


Profs mt. os lwteti«a!téi«<C I, 600 to 1,200 
Ass::tant Professors . , ‘ : k : ; ‘ ; A : 350 to 830 
L.cturers, Demonstrators, etc. —. . A ‘ : : : ‘i 260 to 500 


In order to overcome the shortage of teachers and to improve the standard of training 
in educational institutions specially from the practical points of view, the Committee 
recommends that suitable arrangements be worked out whereby the services of Senior 
Officers of Engineering Departments of Governments and Technical Executives of 
industrial concerns might be utilized for the training of students in Engineering and 
Technological institutions located close to their headquarters. (Cuaprur VII. Para 4.) 


The Committee observes that in certain University and Government Institutions 
admissions are still being made on communal] and caste considerations and that communal 
influences also play a considerable role even in such an important matter as the appoint- 
ment of teachers. The Committee stresses how irrational and dangerous communal 
policies are, especially in educational matters, and maintains that denial of opportunities 
for higher education to any particular section of the people for reasons of caste, creed or 
community, represents, to say the least, a most reactionary step, and the pursuit of such a 
policy is bound to have far-reaching repercussions on the quality of scientific man-power 
as well as on the calibre of post-graduate research in Universities. The Committee is 
of the opinion that it is most important for the progress of education and research in this 
country completely to jettison the irrational restrictions and prohibitions which have 
been erected in certain places to defeat the wholesome principle that admission to colle- 
giate institutions should be by merit alone, and strongly urges that Government should 
take immediate steps to investigate the conditions obtaining in educational institutions 
in the country with particular reference to theprinciple of admission of students, appoint- 
ment ofteachers, etc.,and adopt suitable measures to discouragethe institutions from 
following a policy which is likely to militate not only against the efficiency of scientific 
man-power but also clearly defies a fundamental right envisaged in the Constitution of 
the.country. (CHaPTER VII—Para. 4.) 
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Unemployment Drift and Leakage of Talent—National R-gister of Scientific 
and Technical Personnel. 


The Committee estimates, on the basis of factual data collected, that the wastage of 
scientific and technical talent in the country, isabout 4%, mace up of unemployment 
and drift approximately in equal proportions, and that the wastage figure cannot in any 
case be over 10%. The Committee is of the opinion that an over-all wastage of 10%, is 
not high, especially in a country like India, where, due to lack of industrial development, 
suitable openings for scientists and technologists are somewhat limited. Whatever drift 
or leakage there is, the Committee believes, is largely due to general unsatisfactory condi- 
tions of work in teaching and scientific occupations and the generally lower salaries 
and fewer privileges offered in technical posts as compared to administrative posts. 
In order therefore, to keep the drift or leakage at an irreducible minimum level, the Com- 
mittee recommends that the main causes leading to the drift or unemployment or leakage, 
namely, inadequate salary, inferior status and disparity of privileges between technical 
and administrative personnel should be eliminated. Towards this end the Committee also 
recommends the creation of a Central Scientific and Technical Service on the lines of 
the Indian Administrative and other All India Services. (CHarrmr VITI—Panas. 2—8 ) 


The Committee stresses that compilation of a National Register of all the Scientists 
Engineers, Technologists and other categories of scientific and technical personnel avai)- 
able in India, is an important national task and should be pursued vigorously and the 
register maintained up-to-date at all times, In order to ensure that every one coming 
under the scope of the Register registers himself, the Committe recommends enact- 
ment of suitable legislative measures on the lines of the National Register Act of U.K. 
(Cuarter VJI]—Para. 8.) 
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ANNEXURE I 
Line of Manufacture Present production Additional. production 
capacity contemplated 
(tons/year) (tons/year) 
Chemical Industries— 
Heavy chemicals & Electro- 257780 776234 


chemicals 
Pharmaceuticale Drugs and Fine chemicals—. 
Plant Products, alkaloids Quinine--100,000 Lbs. 


Targets fixed by indus- 
trial panelg or by Govt. 
(tons/year) 


1267600 


1 

ete, - Alkaloids-——42,000 Lbs. 2-111 milion Iba. 

Tinctures etc. 0-75 million gallons J 

Synthetic drugs, ete. . . Nil. 472 tons. 
Shark Liver Oil Some quantities are being produced 1 million gallons. 
Penicillin Nil. 1 million units, 
Harmones Nil. 60 Iba. 
Liver Extracts Some quantities are being produced 250 million ocs. 
Pyrethrum Small quantities 50,00 tons of dry flowers. 
D. D. T. Nil. : 30,000 tons, 
Paris Green Included in Heavy. chemicals 50,00 tons. 
Refrigerating chemicals Nil. 6,00,000 Ibs. 
Ebptoerenhie & fine Chemi- Included in Heavy Chemicals 10,200 tons. 

cals. 
Solvents Alcohol 14 million gallons Alcohol 10 million gallons, 

Benzene 1-2 million gallons Benzene & Toluene 6-5 
million gallon 
Others 8370 gallons. 

Miscellaneous 1760 tons. 
Soups 140,000 160,000 tons (Additional production proposed) 
Hydrogenated oils 310,000 90,000 tons ( is i +») 
Painis & Varnishea— 
Paints & Enamels 50,000 50,000 tons (Additional production proposed) 
Varnishes 265 lakhe gallons 114 lakhs gallons ( FP » ) 
Pigments 8,500 tons 13,500 "6 ( o. wv) 
Synthetic Resins 500 tonsa 
Plastics— 
Synthetic Resins Very little 5,000 tons 
Raw films Nil 50 million sq. feet. 
Sugar 1-04 million tons 350,000 tons (Additional production) 
Alcohol-— 
Rectified Spirit 14 million gallons 
Power Alcohol 1-75 million gallons 19 million gallons (Additional production) 
Food Yeast Small quantities 3,000 tona 
Paper Industry— 
Paper | 88,000 166,700 tons (Additional production for 5 year period) 
Boards 47,900 50,600 tons (» ” vo) oe o 
Chemical Cotton 5 million lbs. 


9075 


2°02 million tons (Additional predustion) 
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Line of Manufacture 





Present production Additional production Targets fixed by indus- 
capacity contemplated trial panels or by Govt. 
(tons/year) (tons/year) (tons/year) 





Metallurgical Industry—— 


Tron & Steel 
Non-ferrous metals 








1-264 million 
Copper 6,000 tons 
Alluminium 7,500 tons 


1-306 million tons (Additional production. for 5 yr.) 
Copper 6,000. (Additional production) 
Alluminium 12,500 (,, 


» v) 


Textiles Cotton cloth 4737 million, Cotton cloth 18 million yards (Additional production) 
: yds. 
Cotton yarn 1:615 Cotton yarn 0-426 million thousand Ibe, 
million thousand lbs. (Aditional production) 

Rayon Nil Rayon 70 tons/day 
Glass No correct information Bangles 1:5 lakhs tons 

Sheet glass 46 million 8q. ft. 

Glass globes 25 million pieces. 


Ceramics & Refractories No correct information but Whiteware 
the production of 8 con- 


cerns is about 40,000 tona, Stoneware 


Insulators 
Refractories 

Leather No correct information 

but pre-war production 

was 373 lakhs pieces of 

leather & 730. million 

pairs of foot-wear & 

73 million of sq. ft, of 

Box & Willow sides. 
Engineering Industries — 
Diesel Engines 700 engines 
Machine Tools 11,00 Nos. 
Wire and Wire Products. 
Electrical Goods Motors 100,000 H.P. 


Transformers 102,000 K.V.A, 

Fans 250,000 Nos, 

Starters 

Switch Geare 

Lamps 13 million pes. 

Measuring Instruments 

Storage Batteries 172,000 Nos. 

Wireless equipment Smal] Numbers 

Insulators—42,00,000 Nos. 
Industrial Plant and Machi- 


nery 
Locomotives and Railway Production of some of these has 
Wagons just begun 
Shipbuilding About 10,000 tons 
Automobiles and Tractors 
Airoraft Under development. 


5640 tons (increase in 
production) 

5400 
6225 
20,0000 


” ” ” 
” ” ” 


> ” 


Targets of production are 495-5 
lakh pieces of leather, 140 mil- 
lion sq. ft. of box and willow 
sides and 1545 million paira of 
foot-wear. 


9060 engines and 56 steam tur- 
bines, 


Double the present production. 
1600 tons. 
38,000 Nos. 


300,000 K,V.A, 

2,00,000 Nos. 

41,000 Nos. 

Worth 2 crores of rupees. 
31 million pes. 

100,000 pes. 

200,000 Nos. 

500,000 Sets. 

5,000 tons. 

Worth Ra. 211 crores. 


600 locomotive boilers; 
420 steam rollers; 

500 broad gauge chasis; 
100 complete locomotives. 


50,000 tons by the end of 1950 
45,000 vehicles, 
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Saas Ce 2 a 
PROM E ie eee aie Se eg FERNS OES a 0 8 Bae wd Se Peis 8 Lede 
dee Ce Cee’ ores crn 


GRAND TOTAL . | 178 | 2394! 3945! 70 | 1634 | 9310 





*Repesentes Post-B.Se. Diploma Courses. : 

§Could not be assessed to any degree of acpuracy. Basis of assesement is on the latest outturn, 

{These are only an approximate forecast as the position is very nebulous, : 

fCould not be assessed, ; : 

}Represents Dipicma. 

“@ +” Short term courses. : 

tt Assecament made on the assumption that none of the existing Schools ceases to functi 3 ‘ f 

**Asecasment made on the basis thet the existing facilities are fully made use of, ion during the 5-year period, 

(Tho Statement excludes Graduates and Post-Graduates likely to be turned out by the Eastern and Western Higher Technical Institutions, which are in the course of establishment] 
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STATEMENT SHOWING TOTAL OUTTURN OF SCIENTIFIC AND TECHNICAL PERSONNEL DURING THE NEXT FIVE 
YEARS (1947-52) UNDER THE EXISTING CIRCUMSTANCES TAKEN ZONEWISE | 
mae (2), (8) & (c) Indicate respectively Post-Graduate and Research Workers, Graduates and Diploma Holders or their seeaetive equivalents, 

| Northern Zone Total 
No. | Subject eens eres eel ener meeeemrenmneened 

| (0) (e) (a} (e) 

; ENGINEERING : 

1] CIVIL ENGINEERING 333 316 pone 2697 
"9 MECHANICAL ENGINEERING LUD toffee fe pee eeaf ee heesLehocche bo. wace[eoes Py anos are ie 
"""9'l ecaomptoad aNeTEeg CO [ ae Wor dar eee sfeiees ge Pie agape ee 
Aigeal iANicai a kia, BNGiNiAN ae i] eee cd ee) 
sigeeelt COMnTUNIOMTON ENGR de 12 ead ana (OR bee Ce soa Ger ery 

é| HIGHWAY ENGINEERING UND eee eee BEL Tp. See aaa sees 
sence ds OHEMICAL ENGINEERING “CCD Lhe Lech edb eceLisresbeessecdeessess chee. cree creepers a sale ritee 

aan pare BRING UU rtttrree fertile bp clefaersdsssdesesscssdee. sereefees persons an eee Ge a y 
wade: ANTTARY ENGINEERING CUCU fee feeeies Se 
ae AUTO MOBILE EAGER CCC pen einen, ed meee ac ay err 
ae AREONADTIGS 207 far hs ooer sean areata sate veel esate [oss cag at|on acealheiac feieynd ewah aac ire diss Ssh voc sree Pa aaa pe cies 
rep ancairsorong pee abo abi ps pe hse ia 
eens iNTERNAL, COMBUSTION ENING 7 pect Wis aes bees adage ae eae eas 
tured: SOUND ENGinmmERING Sree Peg in bce Pepi teeeebessneedeearseedtoassenfececedeonngn 
Sedona NAVIdAnioN en@iRRRING ppp pe pe ee ie ce ee cee cere pee fea 
wees] POWER ENGINERRING UCU retttttrreeetreeprsee eben fee Peeeceefesseofeessedessee[eecedeersedfessesce cd. creeefes epee sespatseeh i: fees 
sawed Stiga NGI Ope ray fps fen ema ee fe ee ark ran eye canes gee ert 

1789 | 1135 72 8262 


NMR ANA aa ack a) a | ce ise et veer 7a Oy ei MRAM RIL cl hones A as OI OE aac 














09% AMASTLNG | OF, 
Bs a ee fet Fecoell ere ge Wa cate fe ek (aes Fe des Re “1, PNISHON | 6g. 
soa [e 

ooosdt ANIOIGEH | 1g 


SHONGIOS TVOIGEW 
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Pivede cebaLP L] 091 - SLVa ® S'II0 
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ANNEXURE V 


SUMMARY OF Financia, Imprications or DEVELOPMENT PLANS 

















Total Cost Funds likely to be Balance 
available required 
Description Te 
Capital Reourring Capital Recurring Capital Recurring 
(Rs. Lava) (Rs. Laca) (Rs. Lacs) 
Medical Education and Research - 1020-31 20-07 437-94 4:87 582-37. 16-2 
Agricultural Education Research . 239-54 61-97 12-00 1-00 227-54 60-97 


Higher Scientific & Education Research 524-725 70° 387 29-99 10-3164 404-735 60-0806 
Bughesrink erence Education 2111:+371 334°353 773-42 183-618 1337:952 150-735 
aod Research. 





Total . . « 8895-946 485:864 1263:35 108-3869 2641-777 285-1640 





ENGInfzeriIna AND TecuNoLogicasn Epucation aNp REsEarcH 




















Developments Plane— 
Institutions Number Financial Implications Remarks 
adroinistered by Capital Recurring 
Central Government : 7 714-31 192-272 3 Institutions have not submitted de- 

(For | four Institutions velopment plans. The requirement of 

including the Eastern the two Higher Technical Institutions 

and the Western Higher viz. 

Technical Institutions). Capital 609:90 lakhs Recurring 179-072 
lakhs are under Government's consi- 
deration. 

Central/Universities : 4 116-065 20-72 
Central/Non-Government i 195-00 7:00 
State Governments . 6 124-2 4°62 The full expenditure for one new Ins- 
titution ie. Re. 26 Lakhs Capital and 
Rs. 3 Lakha Recurring is to be met by 
the Baroda Government. Half the 
expenditure for one Institution i.e. Ra. 
5-6 Lakhs Capital and -25 Lakhs 
Recurring will be met by the Travan- 
core Government ; 
Half the expenditure of another Institu- 
tion i.e. Ra. 6 Lakhs Capital and -36 
Lakhs Recurring will be borne by the 
Cochin Government. 
Balance required 
Capital 87°7 Lakhs 
Recurring 1-01 Lakhs 
State/Universities . 1 36-136 8:5 Rs. 8 Lakhs has been sanctioned by the 
Travancore University. 
Balance required 


Capital 33:186 Lakhs 
Recurring 8-5 Lakhs 





State/Non-Government . 1 45-00 1-5 
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Institutions Number Financial Implications Remarks 
administered by aaa ee ae en oie AL 


Capital Recurring 








Provincial Governments 22 558-69 82-785 Two of these are new Institutions for 
(For 19 Institutions) which development plans have not 
been submitted. Madragy Government 
have sanctioned 7-6 lakhe Capital and 
0-276 Lakhs Recurring for one Tustit- 
ution. Bombay Government _ have 
sanctioned 8-52 Lakhs. Capital and 
0:66 Lakhs for one institution. 
Balance required 
Capital 542-67 Lakhs 
Recurring 81-949 ” 


Provincial/Universities . 7 143: 72 15-186 For one of the institutions Rs. 5 Lakhs 
has been sanctioned by the Govern- 
ment of Madras and Rs. 5 Lakhs by a 
Donor. 
Balance required 
Oapital 133-72 Lakhs 
Recurring 15-186 Lakhs 














Provincial/Non-Govern- 2 18-265 1:75 One Institution has not submitted de- 
ment. (For one Institution) velopment plans, 
Total =... 61 2111-371 334353, Balance required. 


Capital 1337-'951 Lakhs 
Reeurring 150-736 Lakhs 























HicHer Sormntaio Epucation any Resuarcu 
Development Plana 
Central Government 5 62.73 10-75 Financial implications of plans for two 
(For 3 Institutions) institutions are not available. 
Central /Univorsities 3 29-08 4-156 
Central Non-Government 4 94-40 11-30 For one of these Institutions Central 


Government have sanctioned 4:32 
Lakha Capital and 4:057 Lakhs 





Recurring. 
Balance required 
Capital 90-08 Lakhs 
Recurring 7°243 Lakhs 
State Governments 5 46-72 12-965 No information is available about two 
(For three Institutions) institutions. The Government of 


Travancore will hear half the cost of 
one institution 7.6. 17-75 Lakhs Capital 
and 6:875 Lakhs Recurring. 

Balance required 





Capital 28-97 Lakhs 
Recurring 7°09 Lakhs 
State/Universities 2 15-65 2-28 Half the expenditure required for one 


institution will be met by the Govern- 

ment of Travancore te. 5:25 Lakhs 

Capital and 0-25 Lakhs Recurring. 
Balance required 








Capital 10-4 Lakhs. 
Recurring 1-98 Lakha, 
— i rene 
State/Non-Government . 








Provine‘al Government . 8 71-24 9-07 


Th Tne ey nr ae NR A EF a RN A RT eke Seen 
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Institutions Number Financial implications Remarks 
ad ministered by 








Capital Recurring 
pa eS es a 


Provinoial/Univoraities . 13 165 +450 16-486 One University has no development plan, 
(For ten Institutions) The development plan of the Bombay 
Dniversity is included in the Engin- 
eering and Technology Section, Ra. 
0:0144 Lakhs Recurring grant has 
been promised by one University. 
C.P. Government have sanctioned 0-67 
Lakhs Capital and -12 Lakhs Reour- 

ring for one University. 

Balance Required 
Capital 190-035 Lakhs 
Recurring 17 +4526 Lakhs 


ee ey 


Provincial; Non-Govern- 11 39 -40 3:44 Development plang of two Institutions 
mrt. (For nine Institutions) are not available, 

Half the expeniliture for ono Tnetitution 

f.e. Ra, 2 Lakhs will be mot fram private 


— 











sources, 

Balance required 

Capital 37-40 Lakhs 

Reourring 3:44 Lakhs, 

Sa 
Total . ‘ 61 524 +726 70+387 Total promised or sanctioned Capital 

29:99 Lukhs. Recurring 10°3164 
Lakhs, 

Balance required 

Capital 404 °735 Lakhs 


Reeurring 60-0806 Lukhw 








A ln Altra gat my 


Mepicat Epocation AND Resrancn 


Development Plane 
Central Government. . 2 oe a Financial implications of the develop- 
(Rea. ment plans have not been submitted. 
Inst. — 
State Governmenta . 3 185 6-55 Tho Government of Travancore “will *- 
: (Educa. (For two colleges) ~ half the expenditure for Ext-' yea? 
tion & Medical College, 4° olishing a” 
Resge- Capital 2-5 Lr’ 87-5» Lakhs 
aren) wens Recurring. 
One fa a hew Medical College (Baroda) 
details of which are not available. 
Balance required Capital 97-5 Lakhe 
-Provincial Governments _ 23 Reeurring 3-05 Lekha, 
885-34 14-52 Four of these are Medical Schools to be 
‘eee (For eleven Colleges) converted into Colleges. Financial 
on & : details are not available. 
TReete " 
Atoh). 


to be 
ve new Colleges proposed to 
Four sablished. Details are not avail. 


en ae newly started Medical, Colleges 
Development plans are not availabie, 
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Institutions Number Financial Implications Remarks 
administered by eee 





Capital Recurring 





. Two are established Colleges, Develop- 
ments are not available. The follow- 
ing grante have been promised — or 
sanctioned or are under consideration. 

(In Lakhs of Rupees). 
Capital Reeurring Authority. 


112 -25 61 (E. P. Govt.) 
7-86 -. (West Bengal) 
23-00 -»  (QOrisaa) 
1-33 *& (Central) 


201 -00 «- (Bombay) 
5-00 »» (Madras) 





ne 1-26 (Bombay) 
350-44 = 2-37 (‘Total) 
Total . : 28 1020 +31 20-07 Balance required 
Capitul 582-37 Lakhs 


Recurring 16-2 Lakhs 





AGRICULTURAL EDUCATION AND RESEARCH 
































Development Plans 
Central Government, 10 136-92 $6°45 Three of theae Institutions have not 
(For seven Inatitutiona) eubmitted development plans. 

Indian Central Tobacco Committee have 
already sanctioned the full amount of 
Rupees 10 lakhs Capital and 1 Lakh 
Recurring grant for one of these Ins- 
titutions, 

Part of the amount of Rs. 6 Lakhs Capi- 
tal and Two Lakhs Recurring may be 
met by the Indian Central Sugar Cane 
Committee. 

Balance required. 

Capital 126-92 Lakhs 

Recurring 35°45 Lakhs 

State Governments . 1 es +e Development plans are not available. 
(Rosear- 
ch), 
Provincial Governments 6 55 +62 17-52 For one of these Institutions the U.P. 
Government have sanctioned Ra, 2 
Lakhs Capital. 

Balanoo required 

Capital 63-62 Lakhs 

Recurring 17:52 ” 

’ University/Central ; 1 82 5 
UQnivorsity/Provincial , 1 15 3 
Total 3 » ' 49 239 +54 61-97 Balance required 


Capitsl 227-54 Lakhs, 
Recurring 60°97 Lakhs, 
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ANNEXURE VII 
Screntrric Manrowrr ComMITTEE 
Questionnaire for Industries 


N. B.—-The object of this enquiry is :— 
(a) to assess the requirements of scientific and technica] personnel and 


(6) to make recommendations to Government regarding action to be taken to 
meet these requirements. 


All inquiries in this Questionnaire relate to such scientific and technical personnel 
who have Bachelor’s Degree as the minimum qualification. 


In so far as Engineering is concerned, replies are to include requirements of the 
Foremen type of personnel, t.¢e., personnel having Diploma as the minimum educational 
qualification, 


(Norn :—If the space provided is inadequate, please attach a separate sheet.) 


This questionnaire after completion:may be returned to the Secretary Scientific 
Man-Power Committee, Ministry of Education, Government of India, New Delhi, unless 
handed over directly to an Officer of this Committee. 


1, Name of the Company 
2. Pull Postal and Telegraphic address 
3. Nature of business ; 
(4) Manufacturing, service, utility, consulting, etc, 
(sé) Indicate principal lines of manufacture 
4. Brief particulars regarding : 
(#) laboratory and other facilities available for research. 
(i) Are you contemplating expansion of plant and equips 
ment? It a0 yive brief particulars, ‘ 


5. (#) State names, designation and experience of scientific 
and technical executive engaged by you. 





Names of Te- Designation Experience of tcien- 
chuical Exe- tifie and technical 
erent ' Cutives waterte: 
1 2 3 





(a) Chemists, 
(b) Physicists, 
(¢) Biologiets & Bacteriologista. 
(d) Engineers of ali categorios. 
(i) Aeronautical, 
(é) Electrical, 
(4) Chemical, 
(iv) Civil, 
(v) Mechanical, 
(vt) Mining, 
(wii) Radio, 
sien ce ett fen he tr ite Pre rR fer rerninaneineondeiia 


15 


re a 





Namea of Te- Designation Experienco of scien- 
shnical Exe- tifie and technical 
Sutives nature 
1 2 3 





(viii) Other engineers. 
(e) Metallurgists. 
(f) Geologists. ~ 
(g) Agricultural Scientists, 
(h) Medical Scientists (fully qualified). 
(i) Veterinary Scientists, 


(j) Other technical staff engaged in research work not ineln. 
ding above. 


(%) Administrative personnel, eto. in ecientific pursuits, 





RI ae ee rer endheR 


6. What ie the salary, grade and status of the scientific 
staff in your industry t 


7, Outline in brief field of ecientifie activities (major or 
minor activities by subjects), 


8 Nature of research activities. (Strike out those not applicable). 
(a) Fundamentat or basio. 
(6) Apphed, 
(c) Testing and control, 
(d) Additions activities, 


9. What is your annual budget for 


(a) Scientific ataff 
(b) Research work, 


10. Are you a member of any Research Association t If so, 
give details aud your contributions, 


11. (a) Are you prepared to offer facilities for university 
rofessurs, research workers and students to work 
‘or stated periods in your industry ? 


(b) Are you prepared to send your staff for ‘refresher’ 
.eourses to. Universities or research Inetitutions ? 


12, How do you select your superior staff ? 


13. Have you found any difficulty in finding qualified tech- 
nologists 1 If so pieage apecify instances with detuils, 


14, Are you satisfied with the type of technical and scientific 
men you are getting from the universities, or other ins- 
titutions 2 Lf not can you suggest any definite lines 
of improvements in their training ? 


15. Have you any definite suggestions to make for collec- 
tive research in your Industry and for collaboration 
amongst inter dependent industries t 


16, How do you keep abreast of the latest developments 
in your particular industry ? 


417. Are you in favour of the establishment of a Central 
Scientific Loformation Bureau for the collection and 
distribution of information on the jatest researches por- 
taining to the various industries, 


18, Have you any post-war plans for the development of 
your industry ? If eo, give the genera} outline, 


LL yay pes emma: 


16 





Name of Te- Designation Experience of srlen- 
ebniea!l Exe. io an} technical 
cutives nature 
1 3 « 





19. Are you in favour of tevy of reas on industry in order 
to meet the expenses of industrial research ag it is done 
for the jac industry and jute industry ? If ao, state 
whether in your opinion the ceas should be on 4 volun- 
tary or statutory bauis, 


20. What is the assistance you are getting from (a) Research 
Departments and trom Government services and (b) 
have you met with any dilliculues in respect of 20\a). 
Ii so, please give detaits, 


21, Have you any pilot planta? If so, give full description 
of the Plants, 


22, Will yon give an estimate of the number of scientifie 
men in various subjects you caquire iu your expansion 
progrumine during the uext five years ? 


i efi ASSL rr hee 
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ANNEXURE VIIi 


Screntiric Manpower Comurrrer 
Questionnaire for Government and Government-S ponsored Department. 
Object of Enquiry : 
(a) to assess the requirements of scientific and technical personnel and 
(b) to make recommendations to the Government regarding action to be taken 
to meet these requirements. 
All enquiries in this questionnaire relate to such scientific and technical personnel 
who have Bachelor’s Degree as the minimum qualification. 
In so far as Engineering is concerned, replies are to include Foremen Type of per- 
sonnel ¢.¢., personnel having Diploma as the minimum educational qualification. 
This questionnaire after completion may be returned to the Secretary, Scientific 
Man-Power Committee, Ministry of Education, Government of India, New Delhi, unless 
handed over directly to an officer of the Committee, 


I, Name of Government. 
II. Name of Department. 

III. State the number of engineers, scientists and technicians in the permanent and 
temporary cadres of the Department under sub-heads given below or the 
corresponding sub-heads and classifications prevalent in your Department, 
These should be shown under gazetted and non-gazetted or Commissioned 
and non-Commissioned Officers. 





Gazetted Non-Gazet- Commis. Non-Commie- 
Officers ted Uficers sioned Off- sivned Off- 
cers cers 





ly Phusical Sciences— 
(t) Phyatca— 
(2) ‘Theoretical Physics 
(b) Atomic Physics (cosmic rays and nuclear phy- 
sios.} 
{c) Aerodynamics 
(d} Electricity 
(e) Electronica and sound 
(/) Optics 
(7) Radio 
(h) Micro-waves and radar 
(i) Heat and power, 





(di) Chemsatryu— 

(a) Inorganic and general chemistry. 

(6) Organic (including goneral organic, dyestuffs, 
plant products, oils, fats and waxes, animal 
products, carbohydrates and drugs pharma- 
couticals). 

(ce) Physical chemistry 

(d) Nuclear chemistry 

(¢) Electro-chemistry 

(f) Analytical chemistry 

(g) Applied Loader 

(h) Biochemistry & fermentation chemistry. 

(#8) Mathematica 
(iv) Siatiatica. 
(v) Meteorology. 


TES LL 
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2. Biological Sciences 
(4) Botany 
(ii) Zoology. 


3. Agricultural y em Husbandry & Veterinary Set- 
ences, 


4. Medical Sciences, 
5. Engineering — 
(i) Civil Bu gineering—~ 
(a) Building & Structural 
(b) Stee) bridges & structures 
(c) Irrigation, Irrigation work and hydraulic en- 
gineering. 
{d) Dams 
(e) Navigation and Navigational work 
(f) Roads 
(g) Railways 
(A) Municipal and Sanitary Engineering. 


(it) Mechanical Engineering 

(a) General (Machines and Machine tools) 

(4) Power plant 

(ec) Locomotives 

(d) Automobiles 

(e) Aeronautica] 

(f) Ventilating, heating and air conditioning 
(g) Armaments. 


(Wu) Electrical Engineere— 
(a) Power generations, transmission and distribution 
(6) Heavy machinery 
(c) Traction 
(d) Electric appliances, moters and instrumenta 
{e) Heating and Lighting 
(f) Tele-communication and wireless. 
(9) Refrigeration. 


(iv) Military Engineers — 
(A) Defence including fortification, trenches 
and camouflage 
(B) Engineers 
(a) Civil Engineering— 
(4) Building and structural 
(/) Steel Bridges and structures 
(iii) Trrizgation, [rrigation works and hydraulic 
engineering. 
(ir) Dams 
(v) Navigation and navigational work 
(vi) Roads 
(vii) Railways 
(viii) Municipal and sanitary engineering. 
(6) Mechanical Engineering— 
(i) General (Machines and machinestogls) 
(i?) Power Plant 
(ti#) Locomotives 
(iv) Automoh.es 
(v) Aeronautical 
(v/) Ventilating, heating and air conditioning 
(vit) Armamenta. 
(¢) Elect ical Fnzineoring— 
(i) Power generation, transmission and distribution 
(ii) Heavy machinery 
(i#) Traction 


(iv) Electric appliances, .motersand, instruments 


ott als 


(v) Teating and lighting 
(vt) Tete communication ‘and wireless 


(vii) Refrigeration 


(v) Architects and Town Plannera, 


(vt) Matine Engineers— 
(a) Ports and harbours 
(b) Ship building, Naval and Mercantile. 
(ett) Chemical Engineers 

(wits) Agricultural Engineers 
(tz) Mining Engtneera 
(z) Metallurgista 
(at) Geologista 

(ati) Geophysictsta 

(ziti) Marine Biologists 

(ctv) Fishery Experts 





(iv) (a) State quelifications required for the different categorics of the above per- 
sonnel, that is, (a) scientific or technica! degree or diplcma from a recognised 
University, 

(6) a minimum period of practical_experience in workshop or laboratory; or 
post-graduate or other specialisedtraining in any particular field. 


V. (a) State the training facilities which are available in your Department in 
special branches of technical work which are generally lacking in India 
and for which engineers, scientists and technicians have to go for training 
abroad. | 

(6) State the categories in which special training has to be given abroad and 
the countries and organisations wlicie such training can be given, 

(c) State the number of men under different categories who should be sent 
abroad for such training in the first, second and subsequent years and 
the countries to which they should be sent. 

(d) State what provision or improvisation you are makirg in your Depart- 
ment or Branch to impart specialised training in special branches of engine- 
ering and sciences in which training is not available in India at present, 
but in respect of which, it is essential in the interest of self-sufficiency, 
that such training should be made availabie in this country. 

VI. State the annual intake of technica] personnel under categories indicated in 
question IIT above in the first, second, third, fourth and fifth vears and 
in block in the sixth to tenth years. (This intake should be given by classi- 
fications as well as by grades of pay, It is possible that there may be 
abnormal demands in one or two particular years due to impending chan- 
ges in the political set up and subnormal demands in other years. A 
clear explanation in this respect should be given). 

VII. What are your development plans for the next five and ten years respectively? 
State the number of recruits under various categories in addition to the 
annual intake mentioned under question VI required for these develop- 
ment plans, also the consequential modifications in the permanent and 
temporary cadre mentioned in question JIT, 

VIII. State the field and character of your scientific and industria] research activi- 

ties, if any— 

(a2) fundamental or basio research, 


{h) applied research, 


8 Q 


{c) testing and consultation work, 
(d) additional activities. 
YX. (2) What facilities have you for research ? 

(6) To what extent do you carry out co-operative work in other Departments 
and industries ? 

X. (a) Is there any agency for ensuring collabotation between the research workers 
in:your Department and elsewhere working on similar or allied subjects? 

(6) Is there any agency for co-ordinating the research work in your organisation 
and similar research organisations in other Government Departments, 
industry or Universities ? 

(c) {s there any arrangement whereby the services of your scientific and tech- 
nical personnel can be placed on deputation or in co-operative work with 
other departments of the Government, quasi-Government or private 
bodies ? 

(d) Is there any arrangement whereby the services of technical personnel from 
other Governments, quasi-Government or private bodies can be tem- 
porarily requisitioned to supplement the manpower in your Department 
or to carry out specialised research ¢ 


XI. Have you any advisory bodies having representatives of other Departments 
of Government, technical or professional associations or industries to ad- 
vise you on the training required for the scientific and technical personnel 


to be employed by you ? 

XII. -.(a) What in your opinion should be the general policy underlying the re- 
muneration to be paid to the scientific and technical personnel of your 
Department in the context of the general level of salaries in other tech- 
nical or non-technical departments of Government, Universities or Indus- 
try ? 

XIII. How would you ensure that the technica! and scientific talent of the country 
is utilised to the best advantage over the whole field of national activity 
and not concentrated in one or two channels #0. the detriment of balanced 
development ? If so, please give details. 

XIV. -Can you state in order of priority new manufactures connected with the 
‘activities of your Department which must be undertaken in this 
country for purposes of self-sufficiency in times of peace and war ? 


XV. State your views in regard to the standardisation of engineering and scientific 
training in the different institution and universities throughout the coun- 
try and what agency would you recommend for the implementation of 


your recommendations ? 
XVI. Give information regarding the library facilities at the ‘disposal of your De- 
partment and the way the library is maintained. 
Also please furnish—— 
(a) List of the scientific and fechilent journals for which your Department is 
subscribing. 
(b) List of back numbers of scientific & technical journals. 


(c) List of scientific and technical books, subject-wise. 
{d) List of any special reference books that you may have.. 
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ANNEXURE IX 


Sctzntrrio ManrowER COMMITTED 
Questionnaire for Hlucational and Research Institutions only 
Objeots of Enguiry— 
(a) to assess the requirements of scientific and technical personnel, and 


(6) to make recommendations to Government rogarding action to be taken to meet. 
theso requirements. 
For tho purpose of this questionnaire scientific and technical personnel must be 
taken to mean persons possessing Bachelor's degrees in science or technology as the 
minimum qualification. 


In a0 far as Enginoering is concerned, replies ure to include personnel of the 
standing of foremon i.e., persons having Diploma as the minimum educational quali- 
foation. 


This questionnaire after completion may bo returned to Secretary, Scientific Man 
Power Committee, Ministry of Education, Government of India, New Delhi, unless 
handed over directly to an officor of the Committee. 


The enquiry is divided into three parts, vtz. 
(a) General information regarding the institution, 
(6b) Factual survey of the present resources, 


(c) Scope for maximum utilisation of the present resources, and for future ex. 
pansion, during the next five vear (1947-52) and ten year (1947-87) 


periods 
Nowe. ps Us all required in eny column is inadequate particulars may he enelosed on © sepe- 
Past (a) GENERA INFORMATION 

t. Name of {nstitution. 

2. Full address, 

3. Year of establishment. 

4. Namo, designation and address of the present head of the Institution. 

5. Name and designation of the officer submitting completed questionnaire. 

6. Is the institution purely for 


(a) Teaching 
(6) Research 
or (c) Cambined teaching and research ? 
7. Namo of Department or subjects covered by the institution, 
9 
10 


Uk 
LZ 


War Ow ts ~~ 
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8. Please give details and location of any attached sub-station, special labarato- 
_ ¥les, experimental farms, workshops, factories, eto., if any. 


% Do you publish prospectus or hand book of information regarding your 
institution ? 


If so, please send a copy (This questionnaire should nevertheless be completed). 


10. Have you any advisory body or bodies, having representatives of industry 
technical or professional associations to advise you on the training given 
at your institution ? 


If s0, please state names of members and the organisation they represent : 


6 
7 
8 
9 
10 


Om tt io ww 


11. Please state your annual income :—- 








, Amount in Rupees. 
Avorage of 1041-46 1946.47 





3, Students fees . : a ee 

Endowment 
3. Grant from Central Government . ; F . MY oe : : 
4 Grant from Provincial, State Governments : } ' : : ; 
6. Voluntary poll eras mere = . ines rs ; ‘ : ' 


Torar . 





oe Se 





12. Please state your annual expenditure :— 








Amount in rupees, 
1941-46 1966-47 





ee eee ey ire er 





1. On salasicn (a) teaching staff . : 
(5) administrative ‘and office staff | 
(9 other staff... binge 


2 On equipment &) new . . : : fev 

(b) replacement 3 F 3 ‘3 
% On research and development . 
& On library i , P : : : : i 


i rea inchiding travelling allowances, muni- | 
py Reety power, consuma! : consumable atores and misvella- | 





ofl 


Tota. 
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13.: Please say. ‘yes. or na against each of the following subjects +~- 


(2) whether facilities are available in your institution for the. study of the 
subject leading to diploma and/or degree ; and 


(0) whether research work is carried out in your institution. 


cee ten ae e e hon tr inti po a 





Branches of studies (a) | {b) 


Physica - 
Chemjetry . 
Mathématice | : ; ‘ ; ; . : : . | 
Statistics =. ; 3 : : ; ; : : : 

Botany ; ‘ : Bet ‘ : ‘ ‘ P 2 

Zoology z ‘ . P 5 ; . . . > - 

Physiology . : : . i é j : fos rs ‘i 

Anthropology . 


a 
Geology F : i. ‘4 : : . : : ; : 
Geography .. : : : - : - . : 7 . 
Mineralogy . j j : j ‘ : z . : Z 

| 











Geophysics . 

Mining é 

Metallurgy . : 
Agriculture (including animal husbandry ¢ and dairying) ‘ 
Sericulture : 
Horticulture 

Voterinary Sciences 

Fisheries , : g 5 f P vy ‘ 
Forestry . 3 ; 4 : ‘ . 4 ‘ 
Electrical Engineering : . io. & : ‘ ' a 
Communication Engineering . 

Mechanical Engineering : * ; , 
Civil Engineering . : } 7 
Chemical Engineering and Technology F § 3 : 
Marine Engineering  . is I d } ‘ 
Agricultura’ Engineering ‘ : y ‘ * ‘ . 
Other Subjecta ‘ i . h : i 


. 


4 





14. What are the diplomas and degrees awarded by your institution } 
15. What are the subjects taught for the diplomas and degrees mentioned abovet 








{ : 
Degree \ _ Subject Diploma | Subject 





| | 














16. Please give the following particulars of the Bachelor’s degree or the diploma 
courses in your institution : 








Particulara required Degree course ’ Diploma course 











I. (a) Abbreviations used for degrees and diploma . 
{o) What is the equivalent degrea or Hipees of 4 
British or American University ? : 


(i, Admission requirements (minimum)-— 


(a) educational qualification - - i ae 
(6) physical fituess. . p . . . 





34 


i re nr te nr, 





Particulars required 





! 
tte Degree Course Ue oo Diplome Course 
(c) aptitude test, if any a a aaa 
(d) eutrance test, if any. 
(e) pre-entry experience, obligatory or not = | 
(f) special considerations, ifany — . ' 
{II, (a) Duration of course of study inclusive of the Period H 
of training outside the institution, if any 
(b) Duration of such training : F . . | 
(c) Is this training continuous? . 
(@) Is this training supervised by institution staff? | 
(c) Is post-graduate training ophestony for Pawar of 
degree or diploma t re 
YJ) If 80, the-length of such training 
te Ie this training supervised ? 
(A) Posts e.g., Executive, Supervisory ete. for which 
the degree or diploma qualifies them 7 
t 


IV. Distribution of student working hours ; 


(6) No. of working hours per week 

(tt) No, of warking hours per academic year 

(iss) No. of bours per weok spout on; 
(a) Lecture work 
(d) drawing office | 
(c) laboratories : : . : : 
(d) tutorials. fee . 
(e) workshop or field work. ; “ 
(f) compulsory physical seers or games : 
(g) military training : 
(A) research. - F ; 


ne ee ee i ar le te ca I AER 








17, Please give the following particulars concerning the teaching staff :—- 











. No. of hours of teaching work inoluding 
Designation No. Salary, grade if any loctures, laboratery and practical wotk 
pr week. - 








ee et een eres nat 





Professor 
Or . . . ry 
Assistant Professor : 
Senior Instructor. ‘ 
Lecturer F : ‘ 
Part-time or visiting 
lecturer . . ‘ ' 
i] 


Demonstrator : : { 

Instructor. ! 

Workshop or Lab. Super. 
intendent 

Workshop or Lab. Ins- 
tructor . 





rn nr RL TO Ee RT te te rte NS “ea y 
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(For entries below, only the highest degree of a teacher is to be taken into considera 
tion ; ¢.g., entry concerning a teacher who possesses both Master’s and Dostor’s 
degrees should appear in Ist row only) 


‘Indian’ Foreign. Both Indian and 
Universities | Universities| Foreign Univeraities 














18. Qualification of teachers : 
Number of teachers with Doctor’a degree ° . ‘ 
Number of teachers with Master's degree F 
Number of teachers with Bachelor's degree . 
Number of teachers with Diploma ‘ 





eset 





Number of teachers with Teacher’s training Diploma 
Number of teachers having three years of research 
industrial or busin2ss exparience 
Number of teachers having five year of research industrial or business experience. 
Number of teachers having ton or more years of research, industrial or business experi- 
ence. 
Number of teachers connected with Scientific Societies, Learned Bodies, Pra- 
fessional Associations, ete. - 








Number - Society of Association Grade of a eepereuy or Fellowship 
3 . 





1 





ve 











19. Further particulars concerning, Professors, Assistant Professors, Readers, 
Lecturers, Part-tin.e or Visiting Lecturers :— 





Mame Brief particulars of: . 
({) age (ii) designation (ffi) general education (mention degrees, 
universities) (iv) technical, scientific education (mention degree 
Universities) (v) industrial and/or Business experience (pf) re- 
acarch qualification (vii) Connection with scientific societies 
professional associations etc. (viti) previous poste held (fe) 
number of years spent in teaching. 


N. B-—It would also be desirable to enter the above particulars in 
‘the questionnaire ‘for individuals only’ (sent herewith) 





20. Please give following particulars of student’s amenities and extra curricular 
activities, if any. 
(a) facilities for games and sports 
(6) Extra curricular activitios 
(f) magazine published, if any 
(ii) debating societies, Ssience clubs, etc. if any 
(sii) periodical tours by students for visiting technical, technological or 
industrial institutions and for field work and scientific exoursions. 
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Pant(b)—FACTUAL SURVEY OF THE PRESENT RESOURCES 
1. Please give the following particulars regarding the Annual intake and Outurn 
of Students from your institution :—- 


(The number of students to be shown in each column are the total number of 


these students who had this subject in thoir curricula) : 
N.B.—In the following questionnaire a separate form is to be filled in for each subject é.2., one for Phy- 
ies, ‘one for Chemistry, one Mechanical engineering and go.on. 





eee nari et mera nyt tee 


Particulars required . | Province and States of India 











astern Indian 
States 
States 


I Delhi 
Nerth Indian States 


Central Indian 
West Indian States 


South Indian States 





| East Punjab 


j Oriasa 
t Bibar 


| Assam 


- | West Bengal 


|E 
Uv. 
C. 


| 
i 
| 
t 


Number of applications for 
(a) Bachelor's Degree courses per year 
Namber of students admitted to :— 
(a) the bachelor’s degree course 
(i) Average per year during 1941-46 
(44) in 1046-47. ay A oe 5 


bier Diploma ecg F eee 
verage per yeer during 1941.46 
i) in 1088-47. 


@utturn of students with 
(a) Diploma :—. > 
($) Average per year during 1941-46 
(st) in 1946.47. ‘ 5 : 
(8) Bachelor Degrees :—- 
(«) Average per year during 1941-46 
(ii) in 1946-47 6. Ow, 
(e) Bachelor’s degree (two year-Hon- 
ours) :—- 
(4) Average per year during 1941.46 
‘(4) in 1946.47, a . < 
id) Bachelor's degree (three year- 
Honours) :—- 
(s) Average por year 1941-46 
(ss),in 1046-47 5, 0. 








i 











(i) Average per year during 1941-46 
(i) in 104647 “2, 


een Se | Pe ee EE Eee 
a a emesenet 








{e) Master's Degree :—~ load 
(%) Average per year during 1941-46 . | 
PHYSICS 


(s¢) in 1946-47 
Uf) Higher Degree 

2. Please state the number of studonts passing out annually fron: your institution 

with the degree of M.Sc. and or its equivalent . (Give average figure for 1941-46). 











aed 


Indicate whether by research, examina- 


Subject tion or both and also apecial subjects, if No. 
: any. 
. . 


(ii) Applied Physica 





- ata ienemnetienetdie on Ach pai ieamentiaeniiaentenetetadionememenmnianaeeemeeeemntan emanate 
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% Please state the number of persons who during tho last ton years received 
tra iing in your institution and have boon awarded Doctorate degrees in any one of 
th» following branches of Physical Science. 








feanch of Physical Science under which State Ph. D. Stato _ Special | 
subject of thesis can be classed - D.Sc. Experimen- No.  yesearch 
D. Phil. tal or ‘Theo- facilities 
retical 


ee one ine ee 








{a) General Physics 

(5) Fluid dynamics 

(ce) Acoustic 

(@) Heat and Power 

(6) Optics and spoctroscopy 
(f) Electricity 

(9) Electronica 

(A) Wirelesa . 

(i) Micro-waves 

(3) Radiology 

ik) Nuclear Physica 

( Cosmic Rays 

fm) Quantum mechanics 
{») Bio-physics 


Note.—Any other categories not included above should be specified. 


or men ee etme ee remanent See bole ene) cele cee A ee Ee eee em me Serene es Se een ce ae eee 


CHEMISTRY 


2. Please state the number of students pussing out annually from your institutien 
with the degree of M.Se. and or its equivalent, (Cive averago figure for 1941-46) 





2 eee et ee cena cts 


Indicate whether by research, examina- 
Branch of Chemistry tion or both and also apeeiet subjecta, if No. 
any. 





CHEMISTRY— 


{¢) Ynorganic and General 

(ss) Organic 

(ssi) Physical . ; : : ; 
{ie) Chernical Technology, or Applied 

Chemietry 5 . 

(a) Heavy Chemicals including fortilisers 

_(b) Fuels including carbonisation, Peurcleun 

productretco. . 

(c) Dyestuffs and textile chemistry” ; 

(8) Paints, Pigments and varnishes . 

{e) Explosives. and industrial gases 

(f) Oils, fate and waxes . é 

{g) Glass, ceramics and refractories ; 

(A) Drugs and pharmaceuticals . 

(4) Plastics or high polymers. . 
{v) Biochemistry and industrial fermentation 
(vt) Pharmaceutical Chemistry 
(vit) Chemical Engineering 





terre 8 A aA A A GG NN RN ee 
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3. Please state the number of persons who during the last ten years received 
training in your institution and have been awarded Doctorate degree in any one of 
the following branches of chemistry :—~ 








Branch of chemistry under which subjecta of State Ph.D.| State Experi. No. Special 
thesis can be classed D. 8e., mental or research 
D. Phil. Theoretical facilities 
CHEMISTRY— ‘ 


(a) Inorganic and General Chebinry . . 
(b) fy anas Chemistry . < : ‘ 
neral : * ; ‘ 
( Dyestuff and intermediates 
(#4) Plant producta 
(jv) Oils, fate and waxes. 
(v) Animal products hiesnd barmones 
(vt) Carbohydrate Chemistry 
(vi) Drugs and Pharmaceuticals . : 
(¢) Picco Mtry and Peeenision Chenatstey 


« Caloidal Chemistry © |) 
(f) Nuclear Chemistry. ‘ : . 
(g) Flectro-chemistry . . . é 


(4) Applied Chemistry . ‘ 
(9) High Polymers . ; : 


Notr.—Any other categories not included above should be specified. 





STATISTICS 


2. Please state the number of students passing out annually from your institu- 
tion with the degree of M. 80. and/or its equivalent. 


(Give average figure for 1941-46) 





Indicate whether by research, examination 
Name of subject or both and also special subjects, if any No. 








ee 





Statiatical— 
(1) Theoretical . : 
(2) Applied : ve 





° 


8. Please state the number of persons who during the last ten years received 
training in your institution and have been awarded Doctorate Degreo. 


« 


Name of Subject State Ph. D., D. 8c., | State experimental or No. By eciat 
D. Phil, theoretical Terearch 
fail ties 








Se a 





ica 
MoM) Theoretic) 
(i) Applied . «| 
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2, Please state the number of students passing out annually from your insti- 
tution with the degree of M. Sc. and/or its equivalent. (Give average figure for 1941-46) 














Branch of Mathematics Indicate whether by research examina- 
tion or both and also special subjects No. 
if any 
Mathematics 
(i) Pure. ‘ ‘ . 


(ti) Applied ‘ F : 3 ‘ ‘ 





3. Please state the number of persons who during the last ten years recieved 
training io your institution and have been awarded Doctorate degrees in any of the 
following branches :— 

















State Ph.D., State Experimental Special re- 
Branch of Mathematics D.8s., D.Phil. ot Theoretical No. patra facili- 
‘ies 
Mathomarico— aman ge eo 
(i) Pure. . wl, 
(vi) Applied 
BOTANY 


2. Please state the number of students passing out annually from your institutions 
with the degree of M. Sc. and/or its equivalent. (Give average figure for 1941-46). 





| Indicate whether by research examination or both and also 


Name of subject special subjects, if any No, 








ee | gt 


BOTANY 





3. Please state the number cf persons who during the last ten years received train- 
ing in your institution and have been awarded Doctorate degrees in any one of the 
following branches :— é 


5 








State Ph, D., | State Experimental Special re- 
Name of subject D.8e., D.Phil, or Theoretical No. search facili- 
ties 
BOTANY 

Taxonomy, Morphology of liv- 

ing plants. : ' ' 
Paleao botany, Physiology and 

Ecology . 


Mycology and plant pathology, 
Cytology Genetics and plant 
breeding F : F . 

Geographical distribution, vari- 
ation, Heredity and evolution. 
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ZOOLOGY 


2. Please state the number of students passing out annually from your institution 
with the degree of M.Sc. and/or its equivalent. 


(Give average figure for’ 1941-46) 





; Indicate whether by research examination or 
Name of subject both and also especial subjects, if any No. 


er rete ee fe rT RETR nn mtyennte: fe 


ZOOLOGY 








3. Please state the number of persons who during the last ten years received train- 
ing in your institution and have been awarded Doctorate ‘egroee in any one of the 
following branches of Zoology. 





State Ph.D., | State Experiment- Special re- 
Name of subject D.8e,, D.Phil, | ~al.or Theoretical No. search fadi- 
lities 














Z00LOGY—- 


Invertebrate Zoology— 
(a) Proto-Zoology . . . 
{o) Entomology . eas 
(ec) Helminthology .— . 
Vertebrate Zoology . 
Var‘ation, noes. and evolution. 
Palwo zoology . : i 


ANTHROPOLOGY 


2. Please state the number of students passing out annually from your institution 
with the degree of M.Sc. and/or its equivalent, (Give average figure for 1941-46). 





Name of Subject Indicate whether by research examination No. 


or both and also special subjects, if any 








ANTHROPOLOGY 





3.. Please state the number of persons who during the last ten years received 
training in your institution and have been awarded Doctorate degree : 





Name of Subject State Ph. D., State Experimental or No. |Special research 
D.8ce., D.Phil. Theoretioa) facilition 








ANTHROPOLOGY 
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PHYSIOLOGY 


2. Plovse state the number of students passing out annually from your inatitu- 
tion w-th the Jegree of M. Sc. and/or its equivalent, 


{Give average figure for 1941-46.) 





Name of Subject Indicate whether by research examination or No. 
both and also special subjects, if any 











PHYSIOLOGY 


3. Please state the number of persons who during the last ten years received 
training in your institution and have been awarded Doctorate degree in any of the 
branches of this Science. 














State Ph.D., State Experimental No. Special re- 
Namo of Subject D.S8e., D.Phil, or Theoretical search faolli- 
ties 
PaYSIOLOGY 
GEOLOGY 


2. Please state the number of students passing out annually from your institution 
with the degroe of M. So. and/or its equivalent. . 


(Give average figure for 1941-46) 








Indicate whether by research examination or 


Namo of Subject 
both and also special subjects, if any 








ee: ome 


GEOLOGY . 


ne 





3. Please state the number of persons who during the last ten years received train- 
ing in your institution and have been awarded Doctorate degrees in anf one of the 
following branches of this Science:— 


Name of Subject . State Ph. D., State Experimental No. Special ro. 
D.8o., D.Phil. or Theoretical ee 
: ties 














GEOLOGY— 
Minerology . : : . 
Petrology ‘ ‘ 
General Geology . 
Bistorical Geology ‘ 
Structural Geology . . 


PALAEONTOLOGY— 


(2) Palaeo-botany ‘ - 
(5) Palaso-Zoology . ‘ 





92 


4, What facilities for field training have you in your institution for under- 
graduate and post-graduate students ? 

5. How much time is given for instruction of students in tripographical and Geo- 
logical mapping ? 

8, Pleas> indicate the lines of teaching and researching for which facilities exist 
in your instruction for any particular bianch of Geology, say specialisation in 
Geophysios, soil survey, galacialogy, climatology, geochemistry eto. 

7. Please indicate below the research or thesis with already carried out in your 
instruction. 

8. Please indicate branch of geolcgy in which you recommended sending abroad 
students for special training and research. 

9. What facility do you need for extending practical. 

10. Have you experienced difficulties in providing adequate training especially 
in field geclogy ? If so, please give details and your suggestions to meet the 
difficulty. 

11. In your expansion programme what is the estimate of increase in the number 
of students trained in special subjects, such as, geophysics, soil survey, glacialogy, 
climatology, geochemistry in the next two successive five year period i.e. (1947-52) 
and (1953-58). 


GHOGRAPHY 


2. Please ‘state the number of students passing out annually from your institu- 
tion with the degree of M.So. and/or its equivalent. 


(Give average figure for 1941-46). 


Name of Subject '_ Indicate whether by research examinations or No. 
both and also special subjects, if an 


—= 


GEOGRAPHY 





ee | He So: 








3. Please state the number of persons who during the last ten years received train- 
ing in your institution and have been awarded Doctorate degree in any of the bran- 
ches of this Science, 


- Santen GEROEEREREERERENEIREEEEEeEE ee 
; State Ph.D., State Experimental No. Bpecial re. 
Name of Subject D.8&e., D.Phil, or Theoretical : pg toe faci- 
. ities 





— 


GEOGRAPHY 


GEOPHYSICS 


2. Please state the number of students passing out annually from your institution 
with the degree of M.Sc. and/or its equivalent. (Give average figure for 1941-46.) 





Name of Subject Indicate whether by research, examination or both No, 
and also special subjects, if any 


GEOPHYSICS 
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_ 3. Please state the number of persons who during the last ten years received 
training in your institution and have been awarded Doctorate degsees in any of the 
branches of this Science. 





Name of Subject State Ph. D., State Experimental | No. Special research 














D, Se,, D, Phil, or Theoretical. facilities 
GEOPHYSICS 
MINING 


2, Please state the number of students passing out annually from your institution 
with the degree of M. Sc. and/or equivalent. 


(Give average figure for 1941-46.) 














Indicate whether by research examination or | No. 
Name of Subject both and also special subjects, if any 
MINING— 
(1) Coal... . : i 
(2) Metal . : . " P ; 








3. Please state the number of persons who during the last ten years received train- 
ing in your institution and have been awarded Doctorate degrees in any one of the 
following branches of this Science :— 























State Ph.D., State Experimental No. Special re- 
Name of Subject D.8c., D. Phil. | . or Theoretical search faci- 
lities 
MINING-- 
(1) Coal ‘ 
(2) Metal 
METALLURGY 


2, Please state the number of students passing annually from your institution 
with the degree of B.Sc., M.Sc. or their equivalents. 





Name of Subject Indicate Whether by research examinations or No. 
both and also special subjects, if any 








METALLURGY—. 
(a) Ferrous ‘ 
(6) Non-ferrous . 
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3. Please state the number of persons who during the last ten years received 
training in your institution and have been awarded Doctorate degrees in any one 
of the following branches of this Science :— 


State Ph.D., State Experimental or Special re- 


Name of subject D.S8c., D.Phil. Theoretical — No. search faci- 
lities, 
METALLURGY— 


(3) Ferrous 
(##) Non-ferrous 


For Agriculture and Allied Sciences only 
Inquiries in this questionnaire relate to : 

Agricultural science including animal husbandry and dairying veterinary sciences. 

Sericulture, Lac culture, and Fisheries, 

Forestry and other connected subjects. 

The answer should deal with various branches of agriculture, including animal 
husbandry and dairying veterinary, forestry, etc., etc., and specific information should 
be given about such branches as : 

1, Soil science and agricultural chemistry 

Soil surveys, soil erosion control and.soil conservation 
Soil microbiology 
2. Plant-ecology 
Phytography 
Insect ecology 
Plant and animal texonomy, 
Animal (including insects) population studies 
Plant breeding 
Plant genetics 
Plant physiology 
Plant pathology 
Entomology and mycology. 

3. Botanical survey 

4, Forestry and minor forest products 

5. Commercial crops and their utilization 

6. Horticulture and fruit technology 

7, Sericulture and lac culture 

8, Animal nutrition 

Animal physiology 
Animal pathology 
Animal breeding 
Animal genetics 
Artificial insemination 
Animal parasitology 
Dairy sciences 
Other specialised branches of study 
9, Poultry sciences 
10. Fisheries 
11. Zoological survey 
12. Anthropological survey 
13, Agricultural meteorology 
14, Agricultural economics 
15. Agricultural engineering and mechanisation 
16, Food technology 


95 
AGRICULTURAL SCIENCE 


Please state the number of students passing out annually from your institution with 
the degree of M.Sc. or its equivalent. 


(Give average figure for 1941-46) 


Name of subject Indicate whether by research examination or No, 
both and also special subjects, if any 


a en 





mem 





— 





ay teen ery oe lh NE A | RE tee 


3. Please state the number of persons who during the last ten years received train- 
ing in your institution and have been awarded Doctorate degrees in any one of the 
branches of this Science. 





State Ph.D., State Experimental No. Special re- 
Name of Subject D.8c,, D.Phil. or Theoretical search faci- 


lities 














iter Pete 


_ 4 What is your opinion regarding the comparative merits of graduates in pure 
sciences and graduates in agricu‘ture as research workers in sciences applied to agri- 
oulture (veterinary or forestry)? 7 

5. Are you of the opinion that graduates in pure ‘sciences should reocive special 
training to qualify themselves for research in applied scienees and graduates in pro- 
fessional courses should be given special training in pure sciences to qualify for research 
and applied sciences. 

6. If so, what facilities oxist in your institution for such training, 

7, Are the results attained of such training satisfactory ¢ 

8. What further facilities are required to improve the standard and increase the 
number of suitably qualified: research workers ? - 

9. What aro tho lines of research or training for which it will be advantageous 
to send scholars abroad with a view to establish in this country centres of training 
and research ? 

10. What are the requirements of your institution in respect of students whom 
you consider suitable for specific lines of research or training abroad ? 


ENGINEERING 
Please state against each of the following subjects : 

(a) the number of students passing out with Diploma annually who had studied 
any ofthe following as special subjects in their curriculum ; 

(b) the number of students graduating annually with ordinary degree who 
had any of the following special subjects in their curriculum ; 

(c) the number of students passing out annually who had any of the following 
as an Honours subject in their curriculum ; 

(d) the number of students passing out annually who had studied any of the 
following as special subjects for Post-graduate diplomas or degree course : 
and 


(e) the number of students passed during the last ten yeara with Doctorate 
degree. 


(i) CIVIL ENGINEERING- 


General 

Structural Engineering, buildings end. 
Bridges 

Irrigation 

Dams : 

Navigation and navigational works | 

Ports and harbours ; : , 

Roads . ; : P . ; Pe 

Railways 

‘~ Water Supply and | Sanitary Engineering 

Air ports ' 


and Hydravlio cenginesting | 


(4%) MECHANICAL ENGINEERING— 


General 

Machine and machine tools 

Power plant . 

Locomotive and Railw ays 

Automobile A . 

Textile machinery . 

Ventilating, heating, air vondition and | 
refrigoration P . : ; 

Other plant and machinery 


| 
(i) ELECTRICAL ENGINEERING—. 
General F 
Beavy electrical industry, powor generation 
Transmission and distribution . : | 
Traction 
Electric appliances, metres and inetrumente! 
Heating und lighting , ens 
Telecommunication and wireless ‘ .! 
(iv) AERONAUTICAL ENGINEERING 


(v) ARCHITECTURE AND TOWN PLAN. | 
NING. . . .., 


nil 
(et) MARINE ENGINEERING . 3 
(vii) CHEMICAL ENGINEERING ., | 
(viii) TEXTILE ENGINEERING | 
(i#) AGRICULTURAL ENGINEERING 
(c) MINING ENGINEERING ._. | 





Part (C) 


No 


(9) 
No. 


i a ee 


(d) 


No. 





as 


{e’ 
No. 


1. Do you consider the Educational Training already received by studenta jcin- 


ing your institution adequate 4 
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2. What is the percentage of graduates of your institution who take up em- 
ployment— 
(a) in teaching line allied to the subjects in which they have been trained, 
(b) in industrial enterprise allied to the science in which they have been trained, 
(c) within your institution in teaching or research, 
(d) in state services where the training given is an essential requirement for 

employment? 

3. What is the percentage of graduates of your institution who take up employ- 

ment in occupations other than those for which they were trained ? 


4, What steps can you suggest to prevent or minimise drift or “ leakage ” of trained 
personnel in your subject into occupations other than those for which they have 
been trained as well as reduce the number of misfits, 


5. What in your opinion, should be the reasonable remuneration to be paid to the 
staff members and research workers employed in educational and research institu- 
tions? Please also give your views for raising. the status of these workers. 


6. Please give type and titles of publications, if any, by the staff of your institution. 
7, Are you prepared to depute your teaching staff for practical training in indus- 
try ? 
8, Is private practice permitted to your teaching staff ? 
If permitted, under what conditions ? 
9. Research :— 
What facilities are available in your institution for research— 
(a) by the post-graduate students, 
(b) by the teaching staff. 
10, Is research by the staff obligatory ? 
11. State the field and character of your rescarch activities : 
(a) Fundamental or basic research. 
(b) Applied research. 
(c) Testing and consultation work. 
(d) Additional activities. 
12, What are the research problems you are now working on % Give brief informa- 
tion only. 
13, Have you any pilot plant in existence ? If so, please give details. 
14, In what particular industries are you interested ? 


15, Are you prepared to take industrial workers for “ refresher” courses in your 
institution ? 


16. Do you collaborate with any industries for investigating pops ? If so, 
please give details. 


17, Are you receiving any financial or material support for Saseaiok - work from 
industry. government or other sources? If so, please give particulars. 

18, What is the number of students in addition to the present number that can be 
trained in the lines of research for which facilities are available in your insti- 
tution. 


Please give numbers against each branch of science. 
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19. If your institute is a purely research institute, please say : 


(a) whether you have facilities for training students, and 
(b) what steps are necessary to enable you to train them. 


20. What are he lines of work in which your trained students are considered suitable 
for special study or research abroad ? 


21, After how many years of training in your institution are these students generally » 
considered qualified to avail of such opportunities for going abroad ? 


22. Please give brief details as to what extent and in what ways you give special 
attention to field work, eg., collection and study of materials in field, stu- 
dents excursions, etc. 


23. What additional staff do'you require in order to discharge your present teaching 
and other administrative duties adequately, leaving sufficient time to staff 
members for research ? 


24, Have you any development or expansion project? If so, please give details 
below showing in what manner and to what extent you expect the outturn 
of the trained students during the next ten years ? 


Please give a rough statement of ‘the financial implications of the expansion, 
dividing it into two periods wiz,, 1947-52, 1962-57 :— 


(a) utilising present staff (without additional duty or equipment), 
(b) by additional staff, and 
(c) by an all round expansion. 


25. Please give brief details of your scheme with regard to research (pure and ap- 
plied) in your development project. 


26. What material and financial arsistance would you require to implement the 
above scheme? Please state the amounts required for:— 


(a) Building 

(b) Equipment 

(c) Salary of personnel for (2) (b) as well as (2) (c) separately 
(d) Other recurring expenditure. 


27. If a grant is made for implementation of your development, plan for research 
and increased outturn of students, what contribution will your institution make 
towards 


(a) Building, 

(a) Equipment, 

(c) Salary of staff and reséarch workers, 
(d) Other recurring expenditure. 


Library: — 


28. Please give information regarding the library facilities in your institution and 
supply catalogue or list. In particular please give:— 


(a) Journals subscribed for at present. 

(6) Back numbers of all scientific and technical journals, 
(c) Scientific and technical Books. 

(d) Special reference hooks. 
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SCIENTIFIC MANPOWER COMMITTEE 
QUESTIONNAIRE 
For individuals only 


N. B.—The object of this questionnaire is:— 


(a) to assess the requirements of scientific and technical personnel and 


(6) to make recommendations to Government regarding action to be taken to 
meot these. requirements. 


All enquiries in this questionnaire relate to such Scientific and Technical Personnel 
who have Bachelor’s Degree as the minimum qualifications. 


In so far as Engineering is concerned, replies are to include requirements of the 
Foreman type of personnel, ¢.e., personnel having Diploma as the minimum educetiona 
qualification. 


This questionnaire after completion may be returned to the “ecretary, Scientitic 
Man-power Committee, Ministry of Education, Government of India, New Delhi, 
unlese transmitted through the Head of the Organization or handed over directly to an 
officerof the Committee. 


1, Name in Fall. 


2, Permanent Address, 
8. Date of Birth. 
4, (a) Please state your degrees, diplomas and connections with Scientific So. 


cieties, Learned Bodies, Professional Associations etc. and nature of pub 
lications, if any. 


(b) Indicate the names of the Institutions where you received your training. 


a) 


Please mention the type and number of assistants you have.to deal with. 


= 


Past experience of service and present employment and salaries, 


ot 


Do you think whether your special qualifications avo being utilised tort 
hest advantage in your present occupation ? 


8, Can and how conditions of work in your present employment be imp - .vedi 


9. Any other remarks. 





Signature PE aia a a 


Date 
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